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which took place on Captain Sankey’s recent paper at the 
Institution of Electrical Engineers, that English engineers 
had established a certain design in their central stations 
which might in contra-distinction to Continental methods be 
called the English practice. It consists in providing their 
generating stations with a considerable number of high 
speed engines coupled to and driving their own dynamos 
direct. In most cases the favourite size appears to be 
200 H.P., although, as was recently seen at the Naval Exhi- 
bition, a few sets had been made of 300 H.P. The practice 
appears to be the same whether the station is for direct or 


alternating current supply. To show how universal. this. 


practice is, we may point out that in London four central 
stations belonging to the Metropolitan Company, one to the 
St. James’s and Pall Mall Company, three to the Westminster 
Company, two to the Kensington and Knightsbridge Com- 
pany, one to the Notting Hill Company, one to the Chelsea 
Company, and one to Messrs. Gatti & Co., as well as the 
very complete plant supplied to the late Naval Exhibition, 
the two stations in Liverpool, one in Bradford, one in 
Brighton and one in Birmingham, all have their machinery 
arranged in this manner. 

On the Continent of Europe, although there is no standard 
practice, yet that initiated by Messrs. Siemens and Halske 
for the great stations at Berlin has been very largely adopted, 
and has been imitated by several other large continental 
firms. In this case the units of supply consist of slow- 
running steam engines of from 300 to 500 H.P. driving 
large slow-speed dynamos mounted direct on an extension of 
the crankshaft of the engine. It would be interesting to 
study the causes which have led to such a wide divergence 
in practice. These slow-running engines and dynamos 
probably occupy four times the space and cost twice as much 
as the quicker running steam dynamos of equal power used 
in English practice. We think that one cause why high- 
speed steam dynamos have not found much favour on the 
Continent of Europe is, that their use was initiated by Edison 
in the original “Jumbo” type of steam dynamo sent to 
England and to various parts of the Continent in 1882. 
The simple type of high-speed engine then used was not 
an economical one, and the Continental engineers com- 
pared its extravagant consumption of steam with the 
highly economical results they obtained from the slow- 
running engines made by Van der Kirchove at Ghent, 
Kiihn in Germany, and Sulzer in Switzerland, and 
other makers of like celebrity. The only other high-speed 
engines which have found their way to the Continent were a 
few of the Westinghouse type, and some of the earlier engines 
made by Messrs. Willans, but none of these showed such 
striking advantages as to make the Continental engineers 
adopt them. The dynamo designers had, therefore, to adapt 
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the design of their machines to the requirements of the 
engine builders, and the large ring armatures introduced by 
Messrs. Siemens and used in the Markgrafenstrasse central 
station in Berlin, were the first examples of the kind. These 
splendid specimens of dynamos, driven by Van der Kirchove’s 
engines, although extremely costly compared with their out- 
put, at once commanded admiration, and established a type 
which could safely be copied. Hence the majority of Con- 
tinental central stations are filled with machinery of this 
class, and up to the present time the Continental engineers, 
who have been principally trained in the German school 
which centred itself at Berlin, can see no good in any design 
which does not embody these principal features. 

The forerunner of our present English type of central 
stations was, curiously enough, carried out on the Continent. 
We refer to the one designed conjointly by Mr. Monnier and 
Mr. Crompton for the Imperial and Continental Gas Asso- 
ciation at Vienna. For thisstation, Mr. Crompton convinced 
Mr. Monnier that the combination of the Willans engine, 
driving a dynamo direct at- from 300 to 400 revs. a minute, 
was one which presented great advantages. Not only is the 
plant exceedingly economical in fuel and oil, but itis also 
easily handled, and occupies a minimum of space. The 
results obtained at Vienna were so encouraging, that Mr. 
Crompton employed the same class of machinery for the 
Kensington station. Messrs. Gatti followed with theirs at 


the Adelphi Theatre, and since that time the results have — 


been so undeniably satisfactory, that designers of dynamos 
and others have vied with one another in seeing who could 
produce the most satisfactory and compact combination of 
dynamo with the Willans engine. Not the least contri- 
butory to this have been Messrs. Willans themselves, who, 
with considerable foresight at a very early date, established 
at their Thames Ditton works a set of testing apparatus, by 
which every steam dynamo, before it left their works, could 
be subjected to tests of long duration, during which the 
actual consumption of fuel and water could be accurately 
measured, and the proportion which the useful E.H.P. bears 
to the I.H.P. in the engine cylinders could be noted. 

The result has been a steady and gradual improvement, 
not only in the engines prodnced by Messrs. Willans and 
others, but also of the dynamos driven by these engines. 
There is little doubt that this continuous testing of every 
type of dynamo which had to be fitted to a Willans engine 
has had a very salutary effect in eliminating patterns of 
dynamo machines which, at one time, were fondly believed 
in by their owners, but which first showed their radically 
bad effects when submitted to the efficiency test. Another 
result has been that nearly all the English stations are pro- 
vided with plant, the economic efficiency of which can be 
estimated very closely. “Mr. Willans, Mr. Crompton and 
others inform us that these results are actually borne out in 
practice in the central stations themselves, and they explain 
that the discrepancies which exist between the consumption 
of fuel and water measured on the trial full load runs, and 
the actual consumption of fuel and water, shown by the 
books of the company over extended periods, are entirely 
attributable to partial loading and to speciul causes which, 
in themselves, are extremely interesting. 

Now that attention has been called to these points, it is to 
be hoped that English engineers will see their way to reduce 
these losses, and in so doing make English central station 


practice more nearly approach to ideal economic efficiency, 
It would be extremely interesting to know how the results 
obtained on the Continent with theirform of machinery differ 
from those obtained in England. We have not heard that 
any of the Continental engine builders or dynamo makers 
possess appliances for the accurate testing of their plant 
which can give the figures furnished by Messrs. Willans’s 
tests. In fact, we cannot find that any such tests have ever 
been published. The nearest approach to anything of the kind 
were some figures furnished by Prof. George Forbes 
in his description of the machinery used in the Berlin cen- 
tral station, but no one has even given the quantity of coal 
or water used per E.H.P. or unit. In default of such figures 
we are necessarily quite in the dark when we attempt to com- 
pare the merits of the two systems from an economical point 
of view, and this is to be regretted. Frem the few facts 
which have come to our knowledge, we believe that if accu- 
rate data could be obtained from the existing continental 
stations, English engineering practice would have nothing to 
lose by the comparison ; and we put it to those of our conti- 
nental readers who are desirous of adding to the general 
stock of knowledge on this subject to communicate to us any 
such data as they think will throw a light on this highly 
interesting question. 

Another point which is of interest is the best size of 
steam dynamo for a large central station. As we have said 
above, our English engineers have usually preferred to divide 
their station into units of 200 to 300 H.P. each, whereas on the 
Continent they appear to prefer from 300 to 500 H.P. each, 
although in some few cases sets of 1,000 H.P. each have 
been put down. The smaller size of the English unit does 
not appear to be connected with the engines, for we under- 
stand Messrs. Willans are quite prepared to furnish them of 
500 or 600 H.P., if called upon to do so; nor does it lie 
with the dynamo makers, who are equally ready to supply 
dynamos of this size. In all probability the cause deter- 
mining the size of the unit in England must be sought 
for in the fact that few districts that have been granted 
provisional orders are likely to require more than from 
2,000 to 3,000 H.P. for working them, and such an out- 
put can be very conveniently divided between eight or ten 
engines of 200 and 8300 H.P. each. No doubt in Berlin the 
case was widely different. The enormous amount of. res- 
taurant and hotel lighting crowded into a comparatively 
small part of the town, and within a short radius of the 
central stations, has made the lighting much more dense 
than it is likely to be in London during the present genera- 
tion, or, at all events, until Londoners are educated toa 
more lavish use of light than is at present the case. Even in 
the extremely densely lighted districts served by the St. 
James’s Company it does not appear that the designers of 
that station would have improved matters by filling their 
station with a smaller number of engines of larger power 
than those they at present employ. 


-A CORRESPONDENT writes :—“I do not 

ors. agree with the opinions expressed by 
Mr. Preece about specifying megohms per 

mile being meaningless, or about the obvious advantages of 
the proposed specific unit. In the views previously expressed 
by the Review stress has been laid on the importance of 
specifying resistances, and testing to see that the cables come 
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up to specification. My opinion is that specifying megohms 
per mile, although not perfect, is the most convenient plan, 
as the results of check tests are obtained in those units, and 
the first thing to be done is to get all buyers to take the 
trouble to test their cables ; for, so long as matters go on as 
at present, when only one man in twenty ever thinks of find- 
ing out whether a cable comes up to specification or not, 
it is very little use elaborating the latter. Many people 
will say ‘If Mr. Preece says it is meaningless, what is the 
good of bothering about the test at all ?’ and they will stop 
there without trying to substitute any other mode of specify- 
ing or testing the cable.” 


THE use of condensers which has hitherto 

been practically confined to telegraphic 
working, has of late years shown signs of 

a development for electric light purposes. For continuous 
current systems but little use could be made of such appa- 


ratus, the storage capacity ( one . capacity ) being 


insignificant in comparison with bulk. For alternating 
current working in connection with transformation the use 
appears to be more hopeful, but it is not yet clear what 
decided advantages may be anticipated over ordinary trans- 
formers except as regards avoidance of hysteresis ; this, Mr. 
Swinburne points out in a first article on the subject in 
Industries. For other purposes more may be.expected ; con- 
densers can be used to supply magnetising, or exciting cur- 
rents to all sorts of machinery, and also to apparatus that 
takes lagging currents. In cases where arc lamps are run 
off a 100-volt circuit, with a choking coil in series, con- 
densers placed in shunt to the choking coils and lamps, 
counteract the loss which would otherwise result from idle 
currents. As regards bulk, Mr. Swinburne points out that 
a cubic foot of condenser will take about 2,000 volts and 
5 amperes, or 10,000 apparent watts. 


sii atta In an article under this title, by Mr. 
Reflecting Galvano- J+ D. Bishop, which appeared in the Hlec- 
meter and its Acces- ¢ri¢g] Review of New York, the writer 
— whilst making some excellent practical 
remarks on the general subject he is dealing with, makes the 
following statement :—‘“The makers of first-class galvano- 
meters are but few in Europe, and there are none at the 
present day in the States, although enormous progress has 
been made by the American manufacturers of late years. 
But, although they have successfully imitated the appearances 
and external design of the best European models, they show 
far inferior results. But the inferiority of the results obtained 
by these home-made instruments is nothing compared with 
their uncertainty, and an uncertain instrument is simply 
worse than useless. Of course, the time is not far distant 
when this inferiority will disappear in galvanometers, as it 
already has in condensers, but we have to deal with the 
present moment only. I will give a few of the faults found 
in one of these beautifully home-made imitations. It was 
believed by its owners to be a magnificent instrument. In 
finish and design it could not be distinguished from the 
original it was copied from. Very minute instructions how 
to set it up accompanied it, and its resistance was certified to 
be, at 65° (F. or C. not stated), 6,345°22 ohms. The hard 
rubber base was too thin and had warped. One of the 
bevelling screws fitted so tightly that it had to be removed 
and loosened. Only in one of the levels could the bubble be 
got to stop in the centre of its tube. The little steel needles 
had not been made perfectly straight, consequently, when the 
shellac by which they were fastened to the back of the mirror 
dried their spring bent the mirror out of shape. The lower 
set of magnets were fixed on a talc disc, consequently, its 
rough edge was always being caught by the rough surface of 


the blackened cell. The needles also were so badly tempered 


that their magnetism was never constant, consequently, the 


deflections were unreliable. The centre of gravity of the 
whole needle and mirror suspension was so high that it was 
impossible to secure steadiness. The front glass, instead of 
being of the purest and whitest kind, was inferior and threw 
a false spectrum or spot on the scale, sometimes almost as 
plain as the spot reflected from the mirror itself. The centre 
of gravity of the whole instrument was placed so high that 
its base board had to be extended to cure its top-heaviness. 
None of its shunts were correct at any temperature. Asa 
piece of highly finished work it was a credit to the mechanic 
who lacquered and covered it all over with beautiful spiral 
flourishes ; as an astatic reflecting galvanometer it was a dead 
failure. And its cost was a little more than that of a good 
Siemens or Elliott (London), or Carpentier (Paris).” Whilst 
we are personally able to speak from long experience of the 
almost uniform excellence of the instruments manufactured 
by well known London firms, we could hardly have imagined 
that our American friends were so badly off as Mr. Bishop 
indicates. At the same time it is gratifying to find that our 
own makers’ work is appreciated, although, indeed, seeing the 
monopoly which submarine telegraphy has held in this country 
it is not surprising. 


Savory and Moore v. HIS case, says the 7'imes report, “ illus- 
the London Electric trated the ‘great’ danger arising from 
Supply Corporation. ‘the erection of electric light supply works 
in the heart of a city or town, or in contiguity with other 
buildings,” and was an action to restrain the corporation 
from using certain buildings adjoining the plaintiffs’ premises 
as an electric light distributing station. Asthe result of Mr. 
Justice Kekewich’s judgment, the plaintiffs were granted the 
injunction, and the reinstatement of the premises as a distri- 
buting station is interdicted. The judgment practically 
states that it is not clear that when the corporation’s plans 
are completed above the basement, there will be no danger 
of a repetition of the disaster which recently took place. It 
appears that the corporation were called upon to give an 
undertaking that the necessary precautions should be taken 
to prevent further accidents, and that they did not offer any 
obligation to do so, but only expressed their intention of 
seeing to the matter ; under the circumstances, therefore, it 
is not surprising that the action was brought, and that the 
judgment should have been given against the defendants. 
We must protest against a law report commencing as if the 
writer were penning his own opinions, but at the same time 
a correspondent’s fears that electricity works will now be 
practically banished from the city seem to us to be ground- 
less. 


THE list of exhibitors who have asked 
The Crystal Palace for space in the Crystal Palace is, as will 
be seen from a glance at our other 
columns, an imposing one, both in numbers and import- 
ance. . A contemporary recently gave vent to the follow- 
ing remarkable utterance under the heading of “Advice 
re the Palace Exhibition.” “If we say that we intend to 
describe this exhibition from start to finish—and we do 
say so—it will be found that our contemporaries are bound 
to do so likewise. They dare not lag behind in such a 
race.” We do not use these now historical words in pub- 
lishing this list, but we simply hope that it may be found 
serviceable .to many of our readers. So far as we are 
concerned we would remind the editor of our contem- 
porary—and we are sure he will appreciate it—of the re- 
mark once made by an umpire to Mr. Bush, formerly 
well known in the Gloucestershire eleven, and to be found in 
a well known work on cricket: “This is not a running 
match, Sir! You are here to play cricket.” 
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REACTIVE COILS.* 


By OLIS K. STUART. 


Since the sudden and comparatively recent enormous expan- 
sion of alternating electric lighting commercially, the writer 
has been asked by scores of persons to explain the “ prin- 
ciple” of reactive coils. As these requests have most fre- 
quently been made by superintendents of central stations and 
others directly interested in the operation of alternating 
current apparatus, it is believed that a brief explanation of 
the actions of such devices will be of interest and value to 
not a few readers. 

An alternate current transformer consists usually of a 
magnetisable core, around which are placed two coils of con 
ductors, having no electrical connection with each other or 
with the core. If now we pass a direct or continuous current 
of electricity through one of these coils, the appreciable 
effects to be noticed will be, first, the magnetisation of the 
core, and, second, the heating of the coil through which the 
current is passing. The lines of force will retain the same 
direction or polarity so long as the current is maintained in 
the same direction in the coil; but if the direction of the 
current be changed, the lines of force in the field will be 
found to be directed oppositely to the previous lines; and if 
we again change the direction of the current in the coil, the 
lines of force will again take the direction or polarisation 
they had at first. If we alternate the direction of flow of 
the current in the coil, we thereby alternate the polarity of 
the magnetisation of the core. 

A principle enunciated by Faraday was that if a conductor 
be moved across or through a magnetic field, a current of 
electricity would be generated in the conductor ; it was Prof. 
Elihu Thomson, I believe, who first stated the principle 
backwards—that if a magnetic field cut or be moved across 
a conductor, a current of electricity would be generated in 
the conductor. 

In the case of the apparatus above mentioned we have a 
stationary field of magnetism, except at the very start of the 
current, so long as a continuous current is maintained ; and 
consequently no current: is developed in the second coil 
except at the very instant of start of the current through 
the first coil. When the direction of the current is changed, 
there is another instant of moving field, and another im- 
pulse of current is sent through the second coil. And if 
these alternations are very rapid, the second coil will receive 
correspondingly rapid impulses of current alternating in 
direction, .as is the case with the secondary coil of an alter- 
nate current transformer. These impulses of current in the 
secondary coil not only alternate with the alternation of the 
current in the first or primary coil, but each impulse of the 
former is found to be in the direction opposite to the corre- 
sponding impulse of the latter. That is, an impulse of 
primary current generates a magnetic field which sets up a 
current in the secondary, of opposite polarity to the primary 
current. 

We are now ready for our reactive coil. In its simplest 
form it consists merely of one coil of a conductor wound around 
a magnetisable core. A direct or continuous current sent 
through this coil would simply magnetise the core and heat 
the coil itself. Reversing the direction of the current in the 
coil would speerenry have the effect merely of reversing the 
polarity of the magnetism in the core. But we have here a 
moving field of magnetism in proximity to a conductor, and 
this moving field must act upon the coil, and in a manner op- 
one to the original impulse of current. The one coil serves as 

th primary and secondary of atransformer. Thecounter effect 
in the coil is named a counter-electromotive force, and it acts 
as a block to the progress of the first or primary current. 
The primary current in the coil generates a moving mag- 
netic field which reacts upon the coil, setting up a counter- 
electromotive force, and cutting down the current in propor- 
tion. In the case of direct or continuous currents which are 
sent through the coil first in one direction and then in 
another, the counter-electromotive force is but momentary at 
the very start of each impulse of current ; but with rapidly 
alternating currents the counter-electromotive force is 
evidently as constant as the impressed electromotive force or 
primary current. 


* New York Electrical Engineer. 


A reactive coil placed directly in the circuit of an alter- 
nating system, therefore, can be made to control the amount 
of current going over the system, and this is its chief use. 
Specially designed reactive coils are used constantly by the 
Thomson Electric Welding Company for controlling electric 
welding transformers, and similar devices are familiar to all 
electrical engineers. But probably the most interesting 
application of this valuable apparatus has recently been made 
by Mr. Elias E. Riesin the Ries regulating socket, which is 
now attracting so much attention. 

In this socket Mr. Ries has simply placed a very small 
reactive coil so connected to a series of contacts that, by 
means of a movable arm attached to an ordinary socket-key, 
a relatively small or large amount of current may be admitted 
to the filament, and the brilliancy of the light thereby be 
governed at will. An incandescent lamp, on an alternating 
current circuit, is thus placed upon an equal footing with 
gas, so far as the power of governing the light of individual 
burners is concerned. And that the method is very econo- 
mical will be evident to anyone who reflects that if the cur- 
rent does not pass through the coil, it is not used ; in fact, 
is not generated. The total energy consumed in the lamp 
would be represented by the — of the voltage and the 
current actually supplied to the filament. And this is true 
in all other cases where reactive coils are employed as regu- 
lators. 


THE MEASUREMENT OF SMALL DIFFER- 
ENCES OF ELECTROMOTIVE FORCE. 


By H. R. KEMPE. 


Havine recently had occasion to compare the relative 
electromotive forces of several standard cells in order to 
determine to what extent they differed in value, I found the 
following arrangement, which is merely a particular way of 
carrying out Wiedemann’s method, to give very satisfactory 
results and to be at the same time very easily made. 


g | 
?? 
} 
4 
one 
Fia. 1. 2. 


The cells are first joined up in opposition, as shown by fig. 1, 
through a Thomson galvanometer, g, and the deflection, d,, 
which is due to the difference in electromotive force between 
the two cells, is noted. One of the cells, say B,, is now reversed 
(fig. 2), and, in order to keep the deflection within the range 
of the scale, the galvanometer, g, is shunted with a shunt, s, 
a compensating resistance, 7, of the value necessary to keep 
the resistance of the circuit unaltered, being inserted at the 
same time ; the deflection, d, is then noted, and we have 


| = ad +d, A 
Ee nd—d,’ [4] 
where n is the multiplying power of the shunt. _ ¥ 
The great point in this method of testing is the high 
degree of accuracy with which the relative values of §, and 
E, (when they do not differ materially), can be determined. 
For example—supposing the deflection obtained in the 
case. of fig. 1, to be 1 division and in the case of fig. 2, to 
be 200 x ; a0 = 200,000 (a result which would be ob- 
tained with a galvanometer of 5,000 ohms resistance 
if the adjustment of the instrument were such that 


one cell through 10,000 ohms with the reo shunt gave 50 


divisions), then 
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E, _ 200,000+1_ ,, 
ie., a difference of 1 in 100,000. 

It might be objected that when the cells are joined up 
as shown by fig. 2, their electromotive forces would run 
down, this, however, is not of material consequence (even if 
it could take place with a galvanometer which has a resist- 
ance of 5,000 ohms or more), for a fall in force of say one 
per cent. under these conditions would only mean an error 
of one per cent. in the value which in the above example is 
expressed by ‘00001, and not that percentage of error in the 
value expressed by 100001. 

As the chief value of the method is to determine small 
differences of force, we may simplify equation [a] in the 
following manner :— 


Since [4] is derived from the equation 
Eg om d 
Ej} +E, nd 


and since ©, and H, are very nearly equal, so that we may 
put E, = Eg, therefore we get 


2 Ey na 
therefore Ey — By _ 2d, 
Eg nad 
therefore a 2d, 
Ey nd 
that is, 2% 
Ey nd 


Or, if we prefer to express the difference as a percentage, 
then we have 


2d 
n 100 oie 
or, _ 200d. 
na’ 
thus in the —— taken, the percentage of difference 
between the two cells would be 
200 x 1 1 
200,000 ~ per cent 


THE ACCUMULATOR IN COMMERCIAL 
WORK. 


THE accumulator, as a factor in central station regulation, 
has hardly received in this country the attention which it un- 
doubtedly deserves, and as a consequence, in this particular 
field, our European brother electricians are ahead of us. 
Several reasons for this state of affairs might be cited, 
chief of which, perhaps, has been the uncertainty hitherto 
prevailing with regard to patent rights, and the some- 
what exaggerated claims as to efficiency, durability, non- 


-excessive discharge rate, &c., put forward by certain 


manufacturers. 

In its application to the problem of electric traction, how- 
ever, the secondary cell has been subject to more extensive 
and varied experiment here than abroad. 

The storage battery, possibly more than any other piece of 
electrical apparatus in commercial use, demands :nfelligent 
supervision and management, in order to get from it the best 
— results, and yet there is prevalent a too general 

eeling of distrust in a secondary battery which is not wholly 
unwarranted, unless they are unwisely expected to take care 
of themselves. 

The number of modifications of the leading types, as to 
form of grid, is very large, and a study of the variations of 
no mean interest or importance. 

Having had occasion, in the course of business, writes 
Mr. J. Stanford Brown, in the Electrical World, to look up 
a point with regard to the patentability of a certain variation 
of form, the following check list of references is presented 


to the Electrical World, in the hope that it may save valuable 
time to some one having to hunt up the descriptions of any 
particular make of cell. 

The list is, of course, far from complete, for having found 
out the required information the matter was for the moment 
laid aside. 

American periodicals are given in small capitals and the 
English in capital letters, thus : 


w. THE Execrrican Worip, New York. 
E. The Electrical Engineer, a 

R. Review, 

A. n Age, 
p. Electric Power, 

E. Western Electrician, Chicago. 

E. Electrical Engineer, London. 

R. = Review, 

E. The Electrician, ~ 


The abbreviations used for other periodicals explain them- 
selves to those familiar with electrical literature. 


ACCUMULATORS.—DESCRIPTIONS. 


Alkaline, see Commelin, Elwell & Cie. 

“ Atlas,” see Hering. 

“ Anglo-American,” see Sorley. 

Bailly (“Phoenix”), 5. w. x., 7. 

Bandsept.—s. 427. 

Barbier (vs. Woodward).—E. R. xxxtv., 106. 

Barber-Starkey.—L. E. xxv., 719; E. R., xxvi., 437; E. E., vr., 392. 

Barker (ZnPb, peroxide).—x. w. xtv., 197. 

“B. T. K.,” see Beeman, &c. 

Beeman, Taylor & King.—L. E., x., 395; xm., 118; x1v., 51, 499; 
E. W. VI., 7. 

Blanc & Co.—k. E. Iv., 99. 

Bradbury & Stone.—E. E. vit., 433: EB. w. XVIIL., 98. 

Brush.—E. E. m1., 476; L. E. xu., 294; xxvr., 474. 

“Cambridge,” see Hatch. 

Carpenter.—r. w. xIv., 276. 

Cély (Sarcia).—x. w. 385. 

Commelin, Desmazures & Bailhache (Cu Zn alkaline).—x. w. x1v., 
177; xvu., 19; E. E. 416; ©. xm, 548; L. E. xx., 13; 
302; xxv1., 195. 

Correns.—®. E. 497; EB. w. xvii, 251; L. E. xxvii, 692; E. R. 
xxv., 99; xxrx., 268. 

(lead chloride)—E. R. xxvu., 477; B. x., 875; xt, 

2, 268. 

Desmazures.—See Commelin. 

Dey (experimental), B. x1., 162; L. E. xxvr., 506. 

Dujardin.—2. 428. 

EHickemeyer.—z. w. xtv., 304; L. E. xxtv., 135. 

Electrical Acc. Co., N. Y.—k. w. xtv., 102; xvut., 385. 

Elwell & Cie (CuZn, alkaline).—x. w. xvmit., 385. 

Elwell Parker ( + Planté — Faure).—L. E. xr., 130; xm., 214, 255; 
XIv., 187; xv., 42; 212; xxu., 735. 

“KE. P. 8.”—See Electrical Power Storage Company. 

Electrical Power Storage Co. (“ E. P. 8.”)—z. 313; vur., 428; 
L. E. xmt., 320; x1x., 209 ; xx1., 90; xxu1., 735; xxvi., 5; B. w. XVIII, 
385. 

Entz.—See Waddell. 

Epstein.—E. E. 480. 

Ernst.—ks. £. 158. 


Farbaky & Schenck.—x. w. vu.,62; L. E. xvit., 190. 
Faure (1880),—s. w. v1.,7; E.E. 409; L. E., xxr., 218. 


‘Faure-Sellon-Volckmar.—L. E. 306; xm1., 59, 435; E. R. xxv., 


469 ; B. 388. 

F. S. V.-Gadot.—L. E. xm., 290. 

Fitzgerald (Lithanode).—n. w. vu, 198; L. E. xxvu., 691; BE. R. 
xxrx., 310. 

Gadot.—L. E. xtv., 142 ; xx1., 605; w. 385. 

Garassino.—B. w. 385. 

Gaudini.—E. R. xxrx., 323. 

Gibson.—E. R. xxiv., 23; xxvm1., 438; L. E., 103. 

Glaesener.—L. E. xv., 200. 

Hagen.—k. w. xvitl., 251, 385; E. E. v1., 566. 

“ Hair.”—L. E. xvut., 153. 

Hatch (“ Cambridge ”).—2. B. x1., 184; E. w. XVII, 2, 46. 

Hedges.—L. E. xrx., 485. 

Hering.—®. £. 1x., 447; E. w. xv., 403, E. E vr.,9. 

Hering, Abdank-Abakanowicz, d’Arsonval & Picou.—z. x1., 299 
L. E. xxv1., 484; E. R. xxvut., 207. 

Hollingshead.—z. x., 256. 

Howell.—L. E. xx., 695, 727, 751. 

Huber.—k. w. 385. 

James.—L. E. xxvi., 751. 

Jarman.—s. E. x., 470; E. R. xxviit., 224; xxrx., 46. 

Johnson.—E. R. xxvit., 446. 

Julien.—z. w. 240; 252, 385; L. E. xx., 192. 

Kabath.—L. E. 1x.,61; x1., 436. 

Kalisher.—L. E. xv., 41. 

De Khotinsky.—. x11., 534; EB. w. 252; 385. 

Kirchhoff (1861).—L.E xvu., 111; &. w. vit., 257, 260. 

Knowles-Julien.—x. w. x11., 160; xtv. 34. 

(anticipated by Sellon).—L. E. xx1m1., 388. 
Lalande & Chaperon.—(CuZn, alkaline).—x. w. 385. 
Laurent-Cely.—zr. E. 1x., 477; E. R., xxvit., 277 L. E. xxt., 320 

Xxv., 82, 108. 
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“Tiithanode.”—See Fitzgerald. . 

Lloyd: & Paxton.—St. Ry. Jrl. viz., 349. 

Logan.—z. w. xIv., 426. 

Lugo.—k. 261; E. E. ur., 106. 

Macracon (Planté—Faure).—Sci. 195. 

Main (ZnPI, “ River and Rail”).—x. B. x., 132; 548; EB. w. XVI, 
54 


Marx E. 1x., 363, 435; E. E. 124. 

McLaughlin.—s. w. xv1,, 249, 289. 

Meserole (Zn).—k. 548; B. w. X., 16. 

“New Era.”—xz. w. xvitt., 195. 

Niblett (solid).—E. E. vum., 80. 

“ Oerlikon.”—See Schoop. 

Parod.—L. E xtv., 175; ©. w. v., 49. 

Payer (PbC1,).—x. w. xtv., 368. 

Phillips.—See Waddell. 

“ Phoonix.”—See Bailly. 

Planté (1860).—k. w. v., 49; vi., 7; vit., 257; xmu.,192; xvm1., 385; 
L. E. xm, 255; E. R. xxvu, 716. 

Pollak.—z. vimt., 428; 1x., 309; xm., 534; w. 252, 385; 
E. R. xxv1., 377. 

Pampelly.—z. w. xtv., 426. 

Reynier (Zn).—n. w. xu, 548; L. E. xtv., 303; xxv., 186; xxv1., 
113; E. x., 666; E. w. vim., 102; x.,102; xv1., 440; 206. 
Schoop (“ Oerlikon,” gelatine).—x. B. 428; xm1.,534; EB. XIV., 

33; xvil., 252, 385; L. E. xxur., 187; xxv., 245, 253. 
Sellon.—See Faure-Sellon-Volckmar. 
Slattery.— El. Ry. Advr., 11., 45. 
Smith-Cornelius.—L. E. xrx., 216. 
8. A. p. 1. T. E. d. 428. 
Sorley (“ Anglo-American ”).—xz. w. xtv., 50, 140. 
Starkey.—See Barber-Starkey. 
Starr (Planté).—L. E. xtv., 29. 
Tatham.—E. E. m1., 132; w. 158. 
Tamine.—z. w. x., 76. 
Tommasi (Multitubular).—E. R. xxrx., 497; B. B. x., 671; 555; 
Elec. Ent. 1., 382; L. E. xxvm., 681. 
» _ (anticipates Woodward), L. E. xxvi., 130, 182, 
Tudor (Planté).—z. 5. xu., 497; w. xvul., 251, 385; L. E. xxt., 
65, 180, 490; xxvu1., 592; E. R. xxrx., 268. 
Van Gastel.—n. w. 1x., 191; L. E. xxm1., 536. 
Waddell-Entz—Phillips (Cu oxide, alkaline).—x. x., 5387; w. 
190; xvu., 354; xvi, 385; L. E. xxvu., 647; E. R. xxvmt., 
675. 
Washburn.—n. x1., 546. 
Winkler.—. £. xt1., 108. 
Woodward.—xz. w. xm1., 177; E. E. vu., 82. 
(auticipated by Tommasi).—L. E. xxv1., 130, 182. 


” 


THE LAW OF MAXIMUM EFFICIENCY OF 
ELECTRIC MOTORS.* 


By C. O. MAILLOUX. 


In the very interesting article on his new method of operating 
notors, published in the Engineer of November 25th, Mr. 
Hf. Ward Leonard enunciatcs a so-called new law of efficiency 
which is, unfortunately, not free from objections. 

Mr. Leonard states his “law” as follows :— 

Vary the vol! as the speed desired, 
Vary the as the required. 

The now classical researches and historic experiments of 
Marcel Deprez have long since consecrated these two state- 
ments, which are to be found, more or less amplified and 
elaborated, in the writings of Du Moncel, Froelich, Ayrton 
and Perry, Silvanus Thompson, and others. The claim to 
novelty evidently rests upon the “combination,” or, rather, 
the opposition of the two statements to make a law. It so 
happens, however, that the combination does not formulate 
a@ law, but merely states, somewhat awkwardly, some of the 
conditions favourable to the law—Siemens’s law of efficiency. 
The awkwardness and vagueness of diction is made readily 
apparent by the fact that a good illustration of the “law,” 
as worded, obtains in the now common practice of regulating 
street car motors by means of a variable resistance in the 
circuit. The manipulation of this resistance at the time of 
starting, or. afterwards, causes the ampéres to vary as the 
.™ torque required. It also causes the voltage (available at 

\ motor terminals) fo be varied as the speed desired. This 
example strictly conforms to the letter of Mr. Leonard’s 
law of efficiency. That it does not conform to its spirit as 
well is shown by the deprecatory manner in which Mr. 
Leonard himself refers to the efficiency obtained and obtain- 
able in such cases. 

While the law is evidently more general and far-reaching, 
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in certain directions, than its author intended, in other 
directions it does not reach as far as might be desired or 
expected. Mr. Leonard furnishes a good illustration of this 
deficiency, though i gre without noticing that he has, 
in so doing, wandered from the territory “covered” by his 
rule. He says :— - 

“ If we have a train of, say, three cars, so that we have 
six motors, we can start from rest with sufficient smoothness. 
by placing all six armatures in series, which will give us 
something less than one-sixth s as the first step. Then 
we can place three in series with two multiples, which gives 
us one-third speed. Next, two in series with three multiples, 
which gives us full speed. Under such conditions we can 
ma ys with the small converting plant altogether.” 

t is scarcely necessary to point out that in this case the 
torque and speed are both varied or regulated, not by follow- 
ing Mr. Leonard’s “ law,” but by varying the cownter-electro- 
motive force. The circuit potential available to the motors 
may remain constant. The current, on the contrary, will 
not remain quite constant for all groupings. It is apparent, 
therefore, that Mr. Leonard’s law would be most useful when 
supplemented by a key to, or list of, its exceptions. 

he present writer sees no necessity for discovering new 
laws to replace the one law of efficiency (Siemens’s) which we 
already have, so long as this law is found sufficiently compre- 
hensive and general to include and cover, satisfactorily, all 
cases yet referred to it. According to this well-known law, 
the efficiency (kK) of an electric motor is the ratio of its 
counter E.M.F. (e) to the direct E.M.F. (2) of the current 
supplied to it, or, algebraically : 


E 


A mere glance at this equation suffices to show three ways 
in which the efficiency (kK) can be enhanced in any given 
case. 1. By lowering E. 2. By raising e. 3. By doing 
both simultaneously. These might be called the three con- 
ditions which influence efficiency, and might be embodied 
in the following rule which is a corollary from Siemens’s law. 

“Vary either the direct or counter-electromotive forces, or 
both, so as to keep them at all times as close to each other in 
value as possible.’ 

Mr. Leonard’s apparatus and his “law” conform to this 
rule by taking advantage of the first condition. The case 

uoted of the six motors variously grouped corresponds to 
the second condition. He gives no instance of methods. 
corresponding to the third condition. 

The present writer first realised the bearing and impor- 
tance of the above “conditions” in 1886. In 1887 he 
operated a storage battery car in New York city in which 
the speed regulation was effected partly by grouping the bat- 
teries, partly by grouping the two motors, thus taking advan- 
tage of all three conditions. The car operated by the writer 
in Washington in 1890 was also regulated in a way to profit 
by all three conditions. . 

The writer has also tried the plan of regulating by using 
a motor whose speed is reduced by means of gearing adapted 
to giving widely variable s ratios. In this case the 
torque is largely, or wholly, independent of the current, 
being governed mainly by the ratio of speeds. The regu- 
lation is effected by the counter E.M.F. lowering or rising 


according to the current needed for the work to be done,. 


(condition 2). This method, though not yet reduced to the 


desirable anna | or perfection of mechanical form and! 


feature, is, nevertheless, a promising one, and likely, on the: 
whole, to furnish us eventually the desired constant efficiency 
under varying loads and rates of work in a more simple and 
less round-about manner than is the converter method of 
which Mr. Leonard’s is the prototype. 

Without pretending to discuss here the merits of Mr. 
Leonard’s ingenious method and arrangement, which doubt- 
less will not be without its sphere of applicability and use- 
fulness, it is perhaps interesting to point out that in the case 
of an electric car, a continuous current converter such as de- 
scribed by Mr. Leonard, would add some 1,500 lbs., and ‘wo 
commutators to the car. The objections to the two extra 
commutators would “weigh,” if anything, more than the 
double machine. The writer has himself devised methods of 
regulation employing continuous current converters in con- 
nection with ordinary series motors. He has always been too 
diffident and timid, however, to broach the question of the. 
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two extra commutators either to the street railway manager 
or the motor man, both of whom would more willingly 
entertain a proposition to reduce, instead of to increase, the 
number of commutators. 

One of the interesting and important conclusions to which 


the study of the equation of efficiency leads is that there can . 


be no efficiency unless there is a counter E.M.F. (i.¢., when 
e=0, then kK=0). Now, since we have no commercial 
way of causing counter E.M.F. in motors except by motion 
of the armature, it follows that when the motor is not in 
motion, we have usually e = 0, and the efficiency, kK, conse- 
quently = 0. This consequence is one from which no system 
of continuous-current motor operation is exempt. One can, 
it is true, reduce E to the lowest value needed to produce in 
the motor the current necessary for the torque desired. The 
energy thus spent (E ©) is what Marcel Deprez designated 
some years ago as the “cost of the torque (prix de l’effort 
statique).” This “cost of the torque” always corresponds, 
as shown by Deprez, to.the c? R loss in a series motor. It 
practically does also in other motors. 

The writer may take some future occasion to describe some 
of the methods of regulation proposed and tried by him in his 
endeavours to comply with the above conditions, influencing 
efficiency. 


IS ACTINISM A SPECIES OF ELECTROLYSIS P* 


By Pror. EDWIN J. HOUSTON. 


Tuat the action of sunlight on growing plants should par- 
take of the nature of electrolytic decomposition is, perhaps, 
to be inferred from the general views now held in accordance 
with Hertz’s theory as to the identity between sunlight and 
electro-magnetic radiations of waves. 

As far as our knowledge of growing plants extends, the 
oxygen which results during the general process of deoxida- 
tion, under the influence of sunlight, appears to be evolved 
mainly from the non-illumined or darker face of the leaf, 
while the carbon, or the less highly oxidised carbon com- 
pounds, which are utilised by the plant for the production of 
its woody fibre and woody tissues, though afterward deposited 
in all parts of the leaf, are probably mainly liberated at or 
near the illumined face. 

If these facts be as above mentioned, the decomposition 
in the leaf, under the action of sunlight, of the carbonic acid 
or its derivative compounds probably partakes of the nature 
of electrolytic decomposition. 

In this direction I would suggest the following lines of in- 
vestigation, namely : 

1, To ascertain experimentally whether their exists on the 
opposite faces of a growing leaf, when exposed to the full 
action of sunshine, a difference of electric potential result- 
ing from the polarisation which always accompanies electro- 
lytic decomposition ; and if it be so, what is the nature of 
such polarisation. 

If such differences of potential actually exist, it would, of 
course, follow that the illumined face of such leaves, under 
polarisation, would be mainly electro-negative, since it is at 
or near this face that the carbon or less highly oxidised car- 
bon compounds appear, while the dark or less illumined face 
would be electro-positive, since it is here, for the greater part, 
that the oxygen is liberated. 

2. Whether electrodes suitably connected to the opposite 
faces of a growing leaf, in the presence of sunshine, will 
show the presence of an electric current arising from an 
equalisation of the difference of electric potential. 

The value of these differences of potential on the opposite 
faces of growing leaves might, of course, be ascertained by 
the proper use of an electrometer. 

8. Whether a suitable leaf-battery could not be devised, 
by connecting, in alternate succession, the opposite faces of 
a series of leaves on a plant stalk. 

That is to say, connect the illumined face of one leaf with 
the non-illumined face of another leaf, and so on in series 
until any feeble differences of electric potential that there 
might exist are sufficiently multiplied to sensibly affect the 
needle of the galvanometer. 


* Abstract of paper read before the Franklin Institute. 


4. A comparisgn of the effects of sunlight and artificial 
light, such as the electric light, on such electrolytic decom- 
positions. 

5. Whether any differences exigt in the case of. the light 
produced by an alternating current are light and that pro- 
duced by a constant current arc light. 

6. Supposing the presence of the differences of electric 

tential due to the electrolytic decomposition to be esta- 

lished, and the direction of the electric currents so pro- 
duced known, to ascertain whether an electric current led 
through the plant in the same direction as the current pro- 
duced by actinism, would not tend to increase the assimilation 
and the subsequent growth of the plant, and whether, on the 
contrary, an electric current sent in the opposite direction 
through the growing leaf would not tend to check such 
assimilation or growth. 

7. To ascertain experimentally whether the converse of 
the proposition is true—namely, whether an electric current 
of approximately the same strength as that produced by 
actinism, when sent through the leaf in the opposite direc- 
tion, would not result in the production of luminous 
phenomena in the leaf. 

It would seem to be a matter of considerable interest in 
the case of these experiments to ascertain definitely whether 
any marked differences exist between the action of the light 
produced by a steady current and that produced by an alter- 
nating current. In the line of investigations here suggested 
it would of course seem as if the electric decomposition would 
be less marked in the case of the light produced by an alter- 
nating current than that produced by a steady current. And 
that therefore in those cases where the electric light of the 
steady current had proved to be injurious to the growth and 
assimilation of the plants, that with the alternating current 
light such injurious effects should be less marked. 


RESEARCHES ON THE ELECTROMOTIVE 
FORCES OF POLARISATION. 


AN important investigation has recently been concluded by 
Mons. Le Blanc. Starting with the assumption that elec- 
trolytes are present in a dissociated condition in aqueous so- 
lutions, he has argued (wide Zeitschrift fiir physikalische 
chemie viii., p. 299) that the electrical energy which is ne- 
cessary in order that the ions may be separated from the 
solution, may be calculated by finding the product of the 
amounts of electricity peculiar to each ion into the inten- 
sities with which these amounts may be attached to the ions. 
This “ intensity of attachment” will vary with the nature of 
the ion, but will always be the same for the same ion, pro- 
vided that the influence which the solvent may be supposed 
to exercise on the dissolved substance remains constant. 

If the electromotive force, which is just sufficient to bring 
about a separation of the ions from asolution of a given salt, 
be accepted as a measure of the intensity of attachment of 
the electricity to the ions, constant differences might be 
looked for in the values of the electromotive force for salts 
having common ions, 

Mons. Le Blanc has put his assumption and chain of 

reasoning to a practical test, and has donducted a number of 
experiments in which the above electromotive force for 
normal solutions of metallic salts has been measured. 
- The following tables show the results obtained in the case 
of typical sodium and potassium salts, and demonstrates the 
fact that in these cases the constant differences predicted by 
the theory are actually obtained :— 


TABLE I, 
Salt. Difference. 
Sodium carbonate (Na, CO,) ... = 1°71 volts 

0°44 (a) 

» nitrate (Na NO,) 
0°06 

» sulphate (Na, SO,) = 221 , 
0°28 (c) 

»  ¢hloride (Na Cl) 
0°40 (d) 

» bromide (Na Br — 
0°46 (e) 

» iodide (NaI) .. 
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In Table I. com the differences, a, b, c, d, e, with those marked 
Y, x, w, v, in Table II. 


Mons. Le Blanc did not limit his investigation simply to 
the cases of the salts of sodium and potassium ; and the results 
obtained from other inorganic salts were found to confirm 
those tabulated above. 

Attention was next directed to the organic salts, and a 
careful set of experiments was arranged and conducted. It 
was found that all of them gave about the same value, and 
that this value was practically equal to that for the nitrate 
and the sulphate. Now, since it is highly improbable that 
the “intensity of attachment” is the same for the organic 
as for the inorganic acids, this number must be regarded as 
the maximum value which the electromotive force is capable 
of attaining to. 2 

The existence of such a maximum value can, however, 
only be explained by assuming that in these cases we are 
dealing not with different processes, but with one and the 
same process. And Mons. le Blanc is of opinion that this 
process is the primary electrolysis of the water by the current 
of electricity. The maximum value is therefore the value for 
the decomposition of water. 

Now, if this be the case, it will be necessary to assume that 
the water is in a partially dissociated condition, and the elec- 
trolysis of any given salt, such as potassium nitrate, would 
then take place as follows :— . 

The conduction of the current would take place solely by 
the ions of the salts, but in the weighbaathces of the elec- 
trodes, the potassium (positive) would form potassium 
hydroxide with the hydroxyl group (negative) of the water, 
the remaining hydrogen then giving up its charge at the 
electrode ; the NO, ion (negative) would combine with the 
hydrogen (positive) of the water, and the remaining hydroxyl 
group would give up its charge at the electrode. 

Mons. Le Blanc’s hypothesis will be found very useful in 
the present state of our knowledge, in serving to explain a 
number of facts which have hitherto remained unexplained ; 
as, for instance, the production of pure oxygen at the positive 
electrode in the electrolysis of acetic benzoic acids in 
dilute aqueous solutions. 


POLYPHASED ALTERNATE CURRENTS. 
(Concluded from page 591.) 


II.—DipHasep CURRENTS. 


ALL the een that we have mentioned up to the present 
work with three wires and three currents, under conditions of 
perfect symmetry, as we showed at the beginning of this series 
of articles. We have now to speak of the properties of two- 
phased alternate currents, the study of which will be greatly 
facilitated by what we have already found out with regard to 


triphased currents, and we shall follow the same order in 


discussing them. 
Generators. 


The first generator of diphased alternate currents was 
clearly described in Nikola Tesla’s American patent, No. 
381,968, dated May Ist, 1888 (application filed October 12th, 
1887), as 4 generator capable of working a synchronic re- 
volving field motor. This generator consisted, essentially, of 
two bobbins connected at right angles on the same cylindrical 
armature in the magnetic field produccd by suitable inductors. 
It was a generator with four wires and three currents, but 
the number of wires can easily be reduced to three by ren- 
dering common any two of the wires belonging, respectively, 


Potassi shown uckert at Frankfort in the transport of 
0°43 (2) motive established between the Palm Garden and the 
»  nitrate(KNO,) ... = 217 ,, exhibition differs in pew from M. Tesla’s in the crossing 
003 (y) of the circuits, which altogether prevents the employment of 
te sulphate (K, S0,) ... = 2°20 ,, a common return wire, and necessitates the use of four wires 
0°24 (zx) proceeding from the generator. Fig. 1 shows the winding of 
»  chloride(KCl) ...=196 ,, 
0°35 (w) 
»  bromide(KBr) ...=161 
0°47 (v) 


Fia.]1.—D1aGRaM SHOWING THE CONNECTIONS OF a SCHUCKERT 
AvTERNATE DipHasED- GENERATOR. 


this generator, consisting of a simple Gramme ring revolving 
with a uniform angular speed in the magnetic field produced 
by inductors excited by a separate current. 

On the winding of this ring four collections of cur- 
rent are taken, the two points diametrically opposite a, a’ 
communicate with one circuit, and the other two diametri- 
cally opposite points, b b’, communicate with the second 


circuit. As the ring is movable, and the inductors fixed, 


the permanent connections between the four points of the 
generator, and the four conductors, are established by means 
of four collecting rings and four brushes, which are not 
shown, in order not to complicate the diagram. It would, 
moreover, be easy to reverse the arrangement by leaving the 
induced ring fixed, and making the inductors turn. In this 
case we should get permanent communication between the 
enerator and the outer conductors; two rings and two 
rushes are sufficient to bring the exciting current to the 
movable inductors, as in Brown’s triphased generator, 
which has already been described. 
' On examining this generator more closely, we see that if 
the circuits traversed by the two altcrnate currents are clearly 
separated on leaving the armature, they are common in the 
armature itself; each quarter of the ring is traversed, at 
each instant, by the algebraic sum of the two outer currents 
taken with different signs, according to their connections. 
Many other combinations might be employed in order to 
realise a diphased alternator ; but we merely mention those 
that have been practically realised and applied to some prac- 
tical use. 
Transformers. 
‘We have just seen that the diphased alternate current 


generators generally contain four wires, For reasons 
of economy on the one hand, and reduction of danger 


100 volts. Transformer. Transformer. 100 volts. 


2,000 volts 


Diagram showing the double transformation of diphased alternating currents 
(first from 100 volts to 2,000, second from 2,000 volts to 100). The two circuits 
are perfectly separated on departure and arrival, but have a common return 
along the line of high tension transmission. 


Fia. 2. 


on the other, these generators are made of low-tension ; it is 
therefore necessary to transform these currents when they 
are to be transported to a great distance. The transformer 
effects this transformation, and, moreover, enables the four 
wires to be reduced to three along the line of transport, 
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Fig. 2 shows hew this result is easily obtained by a suitable 
combination of the imductive and induced windings. 

In fact, a double transfermation is generally resorted to, 
so as to reduce upon arrivaF the high potential of the line, 
and to work at low tension on. the utilising apparatus. The 
Frankfort installation is.a typical instance of this double 
transformation which enables us to,have again, upon arrival, 
the two lagging circuits, perfectly distinct and independent, 
with four wires instead of three.’ ' 

The diphased transformer employed by M. Schuckert.to 
transform the 100 volts furnished by the dynamo into 2,000 
volts, and again to re-transform upon arrival the 2,000 volts 
into 100 volts, is shown as a whole in fig. 3, and the details 
of its construction in fig. 4. This multiple transformer 


per and has the advantage}of being applicable, if the’ 
bobbins are suitably coupled, to ordinary alternating cur- 
rents well as to diphased and triphased alternating 
currents. tes 


APPLICATIONS. 

As with triphased currents, it:is possible to apply diphased 
alternate currents to lighting and to motive power, and to 
transform them into continnous currents for those applica- 
tidns in which electrical energy can only be utilised under 
the form of continuous currents. Space does not permit of 
our entcring further into the application of these currents to 
lighting, the incandescence lamps being connected in deriva- 
tion on each of the two distinct circuits. We will merely 


Fic. 4. 


belongs to the class of apparatus with a closed magnetic 
circuit, and consists, in principle, of two annular discs of soft 
iron. The thicker of these two discs is provided with 
radiating slots of rectangular section, into which fit the 
elementary inductive and induced bobbins, which are 
triangular in form. These bobbins contain windings, the 
numbers of which are in the same ratio as the coefficient of 
transformation, and each of them forms a complete group. 
In the model shown there are twelve radiating slots, into 
which can be fitted six pairs of bobbins, three pairs for each 
of the:two currents. We can, moreover, modify within con- 
siderable limits the ratio of transformation by modifying the 
coupling of the different bobbins, according to whether they 
are connected in series or in quantity. The magnetic circuit 
is closed by adjusting on the first disc furnished with its 
bobbins the second disc forming a sort of lid for the bobbins. 
To avoid all danger, the two discs are connected to earth. 
This arrangement of the transformers is one of the most 


say a few words about motors, and the apparatus employed 
for transforming these currents into continuous currents. 


Morors. 


The diphased current motors really preceded the triphased 
current motors. .They are. synchronic or asynchronic. 
Although we cannot speak positively on this subject, it. seems 
that. the asynchronic motors were invented independently, 
and about the same time in Italy by. Prof. Ferraris, and in 
America by M. Nikola Tesla. In both cases the researches 
and experiments date as far back as 1886, but M. Ferraris’s 
motor was not made public until March, 1888, in the Adti 
della R. Accademia delle Scienze di Torino, and the patents 
granted to M. Tesla, which were applied for in October and 
November, 1887, were not published until May Ist, 1888. 

Fig. 5 shows the principle of Prof. Ferraris’s two-current 
motor ; it is reproduced from the original paper. We see - 
here two rectangular circuits, traversed by two currents, with 
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a lag of a quarter of a period, producing the rotation of a 
copper cylinder placed in their midst. The theory of the 
working is the same as that of the three-phased synchronic 
motor, so that we need not discuss it further. We may 
mention, however, that Prof. Ferraris, at that time, did 
not consider that a revolving ‘field motor had any in- 
‘ dustrial importance, even although he was studying its 
dimensions in order to increase its power and ameliorate 
its ne (page “10 of the report), whereas M. Tesla 
took out his ‘patents quite aware of the industrial 


Fia. or Pror. FERRARIS’s Motor. 


importance to which revolving field motors might attain. 
In fact, they have been applied in America to certain 


DrpHASED MULTIPLE TRANSFORMERS. 

All that we have said with regard to ‘triphased current 
multiple transformers — equally well to diphased current 
multiple transformers. In fact, M. Schuckert exhibited at 
Frankfort a generator-mofor with continuous currents and 
diphased alternating currents similar in principle to that which 
we described in our last article. This apparatus is shown in 
fig. 6. It consists of a Gramme ring furnished with its col- 
lector, and moving in the field produced * inductors 
arranged along the two surfaces of this flat ring. Four points 
90° apart are taken in the winding and connected with four 
metallic rings insulated from one another, and against which 
press four rubbers. 

This apparatus, constituted in this manner, may perform 
six distinct functions: 1, it may act as a continuous current 
generator ; 2, as a self-exciting diphased alternate current 
generator; 3, as a continuous current motor; 4, as a 
diphased alternate current motor ; 5, as a transformer of 
continuous currents into diphased alternate currents ; 6, as 
a transformer of diphased alternate currents into continuous 
currents. It was this sixth and last function that was per- 
formed by the apparatus exhibited at Frankfort by M. 
Schuchert. 

The high tension alternating currents (2,000 volts) 
issuing from the first transformer placed in the Palm Garden 
arrived at the Exhibition by three wires, and were received 
into a second transformer where they were brought back to 
the potential of 100 volts, and separated into two distinct 
circuits with four wires. These four wires communicated 


purposes which our American confréres have vaguely men- 
tioned ; so vaguely, indeed, that it is difficult to say to what 
extent these applications have met with industrial success. 
We may say that up to the present there does not exist, in 
Europe, a real industrial asynchronic motor with diphased 
currents. We do not know how many are in existence in 
on and should be glad to receive information on this 
point. 

The same remark might be applied to synchronic motors 
with diphased alternating currents, for the only case that we 
can mention is that of the transport of power established at 
Frankfort, and the motor worked at the Exhibition con- 
ae rather a multiple transformer than a motor properly 
80 
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Fic. 6.—GuyrratoR Moror For ContTINvOUS AND ALTERNATING DrpHasED CURRENTS. 


with the four rings of the apparatus, which rings are shown 
at the left of Fig. 6. 

The diphased alternate currents passing through the ring 
tend to produce in it a revolving magnetic field. This field 
reacts on the inductors, the circuit of which is at this mo- 
mentopen. This produces a motive couple which tends to 
turn the armature in the same direction as the field and 
synchronically with it. When synchronism is established 
all we can do is to close the circuit of excitation on the 
brushes of the continuous current collector, in order to excite 
these inductors permanently and ensure this synchronic 
rotation between the generator motor and the frequency of 
the diphased currents which feed it. 

The continuous current canalisation is branched on these 
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same brushes, so that from the moment when synchronism is 
attained and the circuit of excitation closed, we get con- 
tinuous current supplied by the transformation of diphased 
alternate currents. This continuous current served at Frank- 
fort to feed continuous current motors of low power working 
different implements in the gallery constituting the work- 
shop, so that the electrical energy produced at low tension in 
dip ased alternate currents on four wires was transported at 
high tension in dighenet alternate currents on ‘three wires, 
transformed into low tension alternating currents on four 
wires, and, lastly, re-transformed into continuous currents on 
two wires. The experiments of the trial committee will 
show at what cost all these transformations of energy were 
effected, and, considering the contradictory opinions ex- 
pressed as to polyphased alternate currents, the sooner the 
better. 

Conclusions.—After this rapid sketch of the properties of 
polyphased alternate currents, the reader will be convinced 
that they have many curious and interesting properties, and 
that as they constitute, as has sometimes been said, a third 
form of electrical energy, these special properties are worthy 
of being more fully discussed than in these articles, in which 
we have given a brief survey of the question. We shall, 
moreover, soon be enlightened as to the industrial and com- 
mercial value of this new branch of electrical engineering by 
the experiments of the Frankfort Committee and the results 
of the transmissions of motive power now being established 
with polyphased currents in different parts of Europe. 

The present importance of these currents may be greatly 
diminished by the discovery of a simple alternating current 
motor starting with a load, or by that of an apparatus capable 
of transforming simple alternating currents economically into 
continuous currents.- It is also possible, and even probable, 
that polyphased currents will constitute merely a transitory 
system of transmitting electrical energy to a distance, as the 
Jablochkoff candle constituted a transitory system between 
the arc lamp and the incandescence lamp. 

However this may be, polyphased currents will mark a 
new era in electrical industry ; if their life is to be short, it 
will at least not have passed without honour and interest. 


E. H. 


CRYSTAL PALACE ELECTRICAL EX- 
HIBITION. 


EXHIBITORS AND THEIR EXuIBITs. 


THE following is as complete a list of the cxhibitors, with 
brief particulars of their exhibits, as we can obtain at the 
time of going to press :-— 


Acme Electrical Works. Teague’s patent direct reading 
electricity meters; Ayrton and Perry’s magnifying spring volt and 
ampéremeters of all types and ranges. Ayrton and Perry’s new 
patent twisted strip volt and ampéremeters. The new “ Acme” volt 
and ampéremeter for switchboard use, having scale extended to 300°. 
Galvanometers, &c. Morse printing telegraphic instruments and 
telegraphic accessories such as lightning arresters, paper wheels, &c. 
Telephones and apparatus for a new burglar alarm system. 
Switchboards of several types, both main and distributing; also fuse 
boards of latest design. Improved pattern single and double pole 
switches, of all sizes and for all purposes; cut-outs and cut-out 
boxes of the firm’s well-known patterns, and general electrical acces- 
sories. 


Allison and Sons, J. G. 


Anders, Elliott and Chetham-Strode: Telephonic and 
telegraphic appliances, patent domestic telephone, to fit with old- 
fashioned crank bells, patent automatic switch, patent primary 
battery, patent electric date and time stamp, patent signature for 
checking men’s time automatically. 

Andrews, J. E. H., and Company ; Andrews, J. 8. F., and 
Company; Appleton, Burbey and Williamson; Aubert ; 
Automatic Standard Company. 


Appleton, Burbcy and Williamson, All kinds of elec- 
trical supplies, specially notable being the switchboards, distributing 
boards, lampholders, fuses, &c., and every description of fittings, from 
plain toelaborate. Also electric bells, indicators, batteries, pushes, 
wire, &c. A furnished apartment showing the electric light adapted 
to household purposes, with specially artistic fittings; a fernery is 
attached with special fittings. A Trusty gas engine driving a dynamo 
for lighting their exhibits. 


Barclay & Son: Electric light fittings, machinery and 
accessories. A ‘suite of rooms, showing different plans of lighting, 


and a complete country-house installation on the Scott-Sisling 
system. 

Bawson, G.: Testing instruments, electrical models, 
small dynamos, electro-motors and magnetic machines. 

Becker & Company: Telephones, bells, indicators, 
switches, pulls, pushes, and electric light wiring and jointing wil) be 
practically shown. 

Benham & Froud, Limited: The highest class of art 
metal work as applied to electric light fittings for public buildings, 
houses and a separate display of church fittings and furniture. 

Berg, Emmanuel ; Bishop, W. J ; Blackman Air Propellor 
Company ; Bolton, R., & Co. 

Bourne, J. & Son: Stoneware insulators, battery jars, 
— cells, and various descriptions of vitreous stoneware required 
or electrical purposes. 

Bristol Electric Safety Lamp Works: Portable electric 
safety lamps and accumulators for various purposes. 


Britannia Rubber Company: The latest inventions and 
improvements in manufactured vulcanite and pure India-rubber for 
insulation purposes, and some of their well-known India-rubber for 
mechanical use. 


British Gas Engine and Engineering Company. 

British Stone and Marble Company, Limited : A speciality 
in electrical insulators, composed of pure silica suitable for dynamos, 
transformers, main switch plates, terminal plates, accumulators, arc 
lamps, telephones, telegraph insulators, cut-outs, fuse-boxes, switch 
plates, lampholders, incandescent lamps, porous cells, ceiling roses, 
electric bells, and every description of electrical iusulators. 


Browett, Lindley & Company, Limited ; Brown, Wm. 
Brush Electrical Engineering Company, Limited : 


“ Brush ” and “ Victoria ” dynamo machines, direct current ; “ Mordey- 


Victoria” alternate current machines, “ Victoria generators and - 


motors, “ Brush” vertical engines, various lamps, switchboards, 
accessories, and tramcars. 


Campbell Gas Engine Company; Cash, N., and Com- 
pany ; Cathcart, Peto and Bradford. 


Charlesworth Hall and Company, Limited: Dynamos, 
high-speed engines and projectors. 


Chubb and Son. 
Churchill, Chas., and Co., Limited: One of W. F. Taylor’s 


electric motors driving high-class American machine tools of 
the following description, 1 Flather’s lathe 8 inches by 6 feet; 
1 Reed’s lathe 5 inches by 4 feet ; 1 American Watch Tool Company’s 
lathe, 3 inches by 3 feet, with screw cutting inside and outside 
grinding attachments ; 1 American Watch Tool Company’s universal 
milling machine; 1 drilling machine; 1 Dwight slates drilling 
machine; 1 Brainard’s No. 15 tool room universal milling machine ; 
1 Hendey’s 15 inch stroke shaper; also one of W. F. Taylor's motor 
driving Millers Falls power hack saw. Motive power for driving the 
dynamo will also be one of the firm’s American engines manufactured by 
the Case Engine Company, of New Britain, Conn., showing a very 
small engine of very great power. The stand will.also be lighted 
with incandescent lamps supplied by the South of England Electric 
Company. 


Clark and Montague. 
Conradty and Company: Mr. Mayer will exhibit on behalf 


of this firm, arc light carbons from 1 millimetre to 100 millimetres ; 
micro-telephone carbons, and carbons for electro-depositing or smelting 
purposes. 


Consolidated Telephone Company: Gower-Bell Tele- 
phones as specially manufactured for the Indian and other foreign 
governments, for H.M. Postmaster-General at home, and also for the 
various vailway companies, &c., &c.; Blake telephones, &c., &c, as 
specially manufactured for the National Telephone Company, and 
various other companies at home and abroad. Tclephone accessories, 
switchboards, annunciators, and all telephonic accessories as supplied 
to the Indian and other foreign governments. 


Cooper, H. and J. ; Coxeter and Son. 
Crofts, A. : Portable galvanic coil apparatus for surgeons, 


&c.; also small model dynamo unwound to exhibit iron cores. 


Croggon and Company, Limited: A tower on a 6 feet 
square base running to a height of 30 feet, showing lightning con- 
ductor fixed outside of tower. Weather vane on top; belfry with 
peal of tubular bells showing how large bells can be rung by elec- 
tricity from a keyboard, and a large single stroke bell. The interior 
of the tower shows various exhibits. Also a room 12 feet by 10 feet 
devoted to the display of new pattern patent switch to carry 2,000 am- 
peres with arc interrupter. A large assortment cf shades, globes, 
electroliers, brackets, pendants, new pattern patent adjustable pendant 
electroliers and single lights, burglar alarms, &c. 


Crompton and Company, Limited, Mansion House 
Buildings, London, E.C., and Chelmsford. a. Apparatus to illus- 
trate the phenomena and laws of electricity and magnetism. 
Experimental apparatus, parts of dynamos and other machinery 
showing process of construction. Apparatus for testing the obscure 
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losses in dynamos, hysteresis, Foucault currents and friction, leakage Limited; 5-unit dynamo by E. Scott & Mountain, Limited; 3-unit 
of magnetic fields. : dynamo by E. Scott & Mountain, Limited; smaller dynamos by 


+. Apparatus for electrical measurements. Crompton patent volt- 
meters and ammeters fer central stations and private installations. 
Engine room indicators for dealing with heavy currents. Potentio- 
meters. Completely furnished municipal standardising laboratory, 
.for testing and certifying ammeters, voltmeters, Coulomb meters, 
resistances, and leakage of mains. 
_  ¢ Electric batteries, primary and secondary. Standard cells (two 
- forms) for taking electrical measurements. Crompton-Howell accu- 


-nulators for central stations and private house use. One 21 plate 


battery of 56 cells used for driving lights and machinery, also 


~-experimental ceJls, including 71 plates as used by Major Cardew for 
’ standardising at the Board of Trade. Various sizes for every kind of 


work, as used,'these batteries will be shown in use, giving a very high 
discharge-without injury to their life. 

d. Dynamical -electricity. One 4-pole Crompton dynamo, 26 by 
9, coupled to a Willans II engine giving 420 volts 600 ampéres, 
and drive 8,400 8-candle-power lamps, as used in London central 
stations and elsewhere. One 154 by 114 Crompton dynamo driven 
by a Crossley engine, and capable of giving an output of 41,000 


watts. and. driving 836 lamps. One Crompton dynamo, small 


type, to drive 12 lights, another 33, another 100, another 240, another 
434, and various other sizes. These dynamos are shown with different 
windings, shunt, series, and compound. Specimens of armatures of 
various sizes. Crompton’s patent twisted or compressed bars for 
reducing Foucault currents, and fitted with Crompton’s patent sight 
feed lubricator, &c. 

e. Transmission and regulation of the electric current. Crompton’s 
patent system of mains, full sized section on view on machinery stand, 
copper strip, feeders, house connections, straining up bars, insulators, 

boxes, and other apparatus used formains. Switches of various 
sizes, including central station switches for heavy currents mounted 
on slate, standard copper joints, automatic cut-outs for heavy currents, 
resistance frames, standard switchboard for 50-ampére house installa- 
tion, central] station switchboards complete with switches, measuring 
instrumerts, cut-outs, &c.,as supplied to Westminster, Kensington 
Court, Notting Hill, &c. Samples of ornamental mouldings for house 
wiring by F. A. Fawkes, including picture rails, cornices, &c., to be 
used as casing for electric wires. Samplesof fittings for mining work 


supplied by Messrs. Mercier, Corlett & Co., including portable lamps, - 


. wrought iron brackets, guards, &c. 


“*-"'f. Electric motors. Elcctro-motors of high efficiency and various 


sizes as used for colliery and tramway work. Parts of these motors are 


- Qn view showing solidity of construction; motors for cranes with 
*’ various windings; motors for pumps, &c. 


g. Application of electro-motors. Crompton motors driving electric 
crane, which will hoist, slew and travel at the same time; electric 
- capstan, heavy lathes, &c. ; Seg a motor in action driving Warner’s 
colliery pumps; motor driving challenge fans, supplied by Marchant 


 -Bros., for colliery and other work; motors driving wood working and 


various other machinery. 

h. Lighting by electricity. Crompton dynamos combinod with 
Willans engine capable of giving 252,000 watts, and driving 8,400 
8-candle-power lamps. Crompton dynamo driven by “Otto” 
Crossley’s gas engine charging accumulators and driving lights and 
motive power machines direct. Crompton dynamos in various stages 
of construction, showing strength of each part with patent windings. 
This exhibit illustrates the usual t of machine supplying the 
London and other central stations. Electric lighting of showrooms 
in gallery, furnished by Messrs. Wallace & Co., consisting of orna- 
mental mouldings and-casing by a F. A. Fawkes. 

-j. Electro-metallurgy and electro-chemistry. Crompton dynamo 
for despositing, electro-plating, smelting, &c. These machines are 
made capable of giving heavy currents and of any voltage. 

_k. Electric welding, stamping, tempering, brazing, &c. Crompton 
dynamos generating heavy currents for oaling. brazing, &c. 

1. Electric ee and electric signals. Crompton search lights, 
projectors, &c., for electric signals, and use in warfare. 

q. History and statistics. Pamphlets and descriptive matter giving 
statistics regarding electrical work and cost of generating electricity. 

r. Progress and development in electrical science and construction. 
Diagrams showing the progress of electrical work including plans of 
central stations designed in 1882, &c. 


Crompton, Howell and Company, Limited; Crossle 
Brothers, Limited. 

Crystal Palace District Electric Supply Com , Limited : 
A of the Crystal Palace district of the 


district, the mains where laid and where proposed to be at once laid, 
also samples of the cables, wires, &c., the Archer pipes used for street 


' works, a Teague meter; and on the walls, maps, plans, elevation of 


generating station, engine room, photographs, &c., &c. 
- Dale & Company ; Davey Paxman & Com ; Da 
and Company (Bath). 


Davis and Timmins, Limited : A great variety of elec- 
trical fittings and small turned work cut from solid bright drawn 
metal by their patent automatic machinery; standard gauges and 
tools for the British Association threads ; dies and die holders. 

Day & Company (London): Megohmeter (provisionally 
Potent) 3 current measuring apparatus, central station companion 
patent) fittings. Complete electric lighting set. “Merveilleux” 
gas engine, oil filter. 

Dick, Kerr & Company, Limited: “ Griffin” double 
acting gas engines, various sizes from 2 to 20 horse-power nominal ; 
“ Griffin” single acting gas engines, vertical and horizontal types, 


** 4 to.3 horse-power nominal; 20-unit dynamo by Andrews and Preece, 


Roper & Company, Oppermann, Cuttriss, Wallis & Company ; Austin’s 
“Infant” dynamo,:&c.; plating dynamos and complete plating outfit 
by Oppermann; “Gilbert” patent arc lamps; ze incandescent 
lamps, 200 to 1,000 C.P. Singer sewing machines driven by electric 
motors. 

* Dorman & Smith : Fittings (brackets, pendants, &c.) for 
_all situations, main switchboards, branch switches and cut-outs, 
porcelain switches, cut-outs, wall sockets, lampholders, &c., decorative 
porcelain applied to electric lighting accessories. 

Douglas & Company ; Drake & Gorham ; Dreury, W. W.; 
Easton & Anderson, Limited ; Economic Electric Supply 
Company. 

Edison & Swan United Electric Light Company, 
Limited: Lamps, holders, fittings and instruments manufac- 
tured by them; also a screen of lamps filling the whole of the per- 
pendicular area of the nave, which, during one hour in the evening, 
will be lighted by various changing circuits of coloured lamps, and 
during the last quarter of an hour will have 200 horse-power thrown 
into action. 

_ Electric Fittings and Manufacturing Company ; Elec- 
trical Power Storage Company, Limited ; Electric Stores, 
Limited. 

Electropathic & Turkish Baths: Model electropathic 
bath, domestic electropathic bath apparatus for converting an ordi- 
nary bath into an electric bath, model electropathic bath for horses 


and appliances to be used with the same for curative purposes, electro- 
medivat coils and instruments. 


Endolithic Ivory Company, Limited ; Epstein Accumu- 
lator Company ; Evered & Company, Limited. 


Faraday & Sons: Electrical fittings for house lighting, 
artistic electroliers, adjustable pendants (Sir D. Salomons’s patents), 
Eastern, renaissance and Venetian adaptations, lamp shades, hoods 
and reflectors, gimbal screens, &c. .. 

Applied lighting to a suite of high-class decorated rooms, alterna- 
tive schemes. 


Fielding and Platt. 
Floyd, E. M. : Electrical time alarums “ New principle.” 
Fowler-Waring Cables Company, Limited ; Fryer, W. J. 


General Electric Company: A thoroughly representative 
collection of articles comprising almost all supplies used in electric 
lighting, domestic motive-power, telephones, and bells, of which the 
following is a summary :—Supplies for electric lighting: current 
meters, ampére and volt meters, arc lamps, electroliers, pendants, 
brackets and standards, main and branch switches, bracket and pull 
switches, resistance, and mercury switches, China cut-outs, ceiling 
roses, wall plugs, and lampholders, cables, flexible wire, and casings. 
For domestic motive power: motors up to 2 horse-power, driving 
pumps, lathes, fans, brushes, washing, cleaning, and other domestic 
machinery. Domestic heating apparatus: electric cigar lighters, 
stoves, water heaters, curling iron, flat irons, &c. Telephones: 
pencil, and granular carbon transmitters, double pole bell receivers, 
switchboards, switches, insulators. Electric bells: a variety of 
electric bells from 2 inches to 20 inches, indicators, pushes, batteries, 
wires, &c 

General Engine and Boiler Company ; Giles, F., and Com- 
pany. 

Frank Giles and Company : Antique fittings, &c., adapted 


- to electric light. 


Gill, A. B., and Company: A 110-light Gill dynamo 
driven by a 6 H.P. (nominal) Acme gas engine. The current 
to be steadied by a battery of accumulators and used for lighting and 
power on stall in nave. Large controlling switchboard with Gill 
patent switches. A selection of motors, switches, fittings and elec- 
trical accessories. They also hope to have on view a new patent 
electricity meter. An assortment of lamps, shades, &c , &c., will also 
form part of the exhibit. 


Girdlestone, Tatham and Company. This firm have been 
obliged to decline the space allotted to them owing to pressure of 
business, but they are exhibiting at Messrs. Charlesworth, Hall and 
Company’s stand two Andersen arc lamps (of which they are sole 
manufacturers) for lighting their stall; the lamps will be run from 
their own engine and dynamo. 

Girtanner and Houffeld. 

Glover, W. T., and Company: Examples of their varied 
manufactures from the raw material to the finished article, 
in the shape of wires and cables suitable for telegraphy, tele- 
phony, electric light, aerial, and underground work. A notable 


novelty in their exhibit is their new flexible armoured cable, com- 
bining a maximum of protection with a minimum of weight. 


Gordon, J. E. H., and Company; Graham and Biddle. 


Green, W., and Son: Dynamo brushes, wire gauze, 
Dowsing’s patent waste-preventing “clips ” for dynamo brushes. - 


Groombridge and South. 
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Groth, L. A.: I. Diagram of complete tannage— 
14-days’ of green hides; each of 77 lbs. weight, showing their 
daily absorption of tannin from the liquor. 2. Diagram of com- 

tive tannages, viz., with and without the aid of electricity ; the 
upper curves show gradual loss of tannin from the liquor, and the 
lower curves show the corresponding quantity absorbed by the hides. 
3. Samples of leather belting tanned by Groth’s system in three weeks, 
and tested by Prof. W. C. Unwin, F.R.S., showing an unusual uniform 
tannage and great tenacity. 4. Leather belting made up from Groth’s 
leather. 5. Sole-butts and strap-butts tanned in four weeks. 6. Boots 
made from Groth’s leather. 7. Pair of boots, worn for five months, 
one sole made from Groth’s leather, and the other one from leath 
tanned by Messrs. Mellor and Sons, Manchester. ; 


Groves, W.: 6-metre Wheatstone bridge; Improved 
Wheatstone rheostat ; 100,000 resistance box; student’s box of coils 
and bridge; student’s one ohm in tenths resistance box; student’s 
reflecting galvanometer ; micrometer wire gauge 4-mm. pitch ; gold leaf 
electroscope ; galvanometer, variable sensibility; 100-cell water 
battery ; deflection magnetometer ; comparison magnetometer; Prof. 
Hughes’s microphone ; Prof. Hughes’s sonometer ; shunt box; ballis- 
tic galvanometer. 


Giilcher (New) Electric Light and Power Company, Ltd. : 
amos, transformers, lamps, arc and incandescent, switchboards, 
motors, fittings, &c. 


Habgood, Wm. : Small arc lamps of low candle-power for 
interior lighting; variable resistance frames and switches for same. 


Harburg India Rubber Comb Company:; Harris, Josiah ; 
Hartnell, Wilson. 


Henley’s Telegraph Works Company, Limited : Cables 
and wires for electric light ; telegraphs, telephones, &c. ; flexible cords, 
patent metallic braiding, underground cables, specimens of ocean bed 
obtained from deep-sea soundings, submarine cables, raw gutta-percha, 
raw India-rubber, &c., electrolytic copper (100 per cent. pure) as used 
je = manufacture of all their copper wires, “Block” dry cells, 


Hindley, E. 8.: A 10 H.P. nominal horizontal engine on 
cast iron foundation; a 5 H.P. nominal horizontal engine on cast 
iron foundation (driving Phoenix dynamo); one 7 inch by 7 inch new 
type high speed vertical engine (driving Phenix one 6 inch 
by 6 inch new type high speed vertical engine ; one 4 H.P. nominal 
vertical engine, “The Alcazar;” one 1 H.P. nominal vertical engine, 
new design ; one band saw machine driven by electric motor ; Hind- 
ley’s worm and wheel hoist driven by electric motor: Hindley’s 
new equilibrium governor controls the speed perfectly under the 
greatest and most sudden variations of the load, and is adjustable 
while running. 

Hodges & Todd: Ammeters, voltmeters, switchboards, 
Se switches, telephones, pushes, &c., battery cell 


Homacaustic Speaking Tube Company : Electric commu- 
nication combined with the Homacaustic speaking tube instruments 
for use on board ship and noisy places, as well as other instruments 
for domestic purposes. 


Hornsby, R., and Sons, Limited, are not exhibitors but 
supply the following plant : 5 large horizontal compound steam engines 
of 150 horse-power each, placed side by side, soas to drive 5 dynamos 
which are arranged directly behind them. These engines are fitted 
with Hornsby’s latest patent spring governor automatic expansion 
gear so as to ensure the greatest steadiness of running and economical 
consumption of steam. They work with 140 lbs. steam pressure and 
run at 95 revolutions per minute and have 14-feet flywheels grooved 
for rope driving gear. There are 5 large boilers also supplied by 
Messrs. R. H. and Sons, and which are of the locomotive multitubular 
type having very large grate and heating surfaces. They are arranged 
side by side. Four large feed water heaters are also fitted and two 
os feed pumps for feeding the boilers. The whole of the steam 
and feed piping is arranged in duplicate, which is now the plan 
always followed in the best installations. The whole of this plant 
was contracted to be made and delivered in 3 months and the con- 
tract has been faithfully carried out. 


Hulett and Company, D.; Humphrey, J. ©. 


Ingersoll-Sergeant Drill Company : 1 “Crescent ” magneto 
electric blasting machine for mines, cannon, &c., 20 charge capacity, 
ready for use; 1 “Crescent” magneto electric blasting machine 
without cover, showing mechanism ; 1 standard electric fuse and blast 
tester ; 1 leading wire reel and holder; 1 connecting wire reel holder ; 
specimens of connecting wire, leading wire, and insulating tape. 

International Electric Company: Telephonic and tele- 
graphic installations for private houses, factories, &c., fire alarms, 
signalling apparatus, water level indicators, microphones, tele- 
phones, “ line selector,” installation, models illustrating development 
of M and G microphone, apparatus for enabling guard or driver of a 
train to establish telephonic communication with nearest station in 
case of accident, &c., telephonic exchange ap tus, automatic tele- 
phone call-box, and Frager electricity meter (working). 

Jenner, T.: Patent wire gripper, for use in straining tele- 
graph and fencing wires, &c.; railway carriage and watchman’s lamp, 


patent applied for; patent carbon-holder for arc lamps and telegraph 
constructor’s ladder (patent applied for), especially adapted as a 
life-saving ladder, affording a ready means of speedily effecting a 
communication between 


the street and the upper floors of a burning 


Joel, H. F. & Co.: “Joel” patent slow-speed dynamo, 
latest and most improved type: The special advantages claimed for 
the “Joel” dynamo, in addition to that of slow-speed, are: 1, high 
efficiency; 2, simplicity of construction, enabling repairs to be 
executed without skilled labour; 3, arrangement for cleaning and 
adjusting brush-nolders; “ Joel-Pilsen” arc lamps, improved type, 
gold medal awarded, Crystal Palace Electric Light Exhibition, 1882, 
over 20,000 in use; “ Joel” patent motors for driving ventilating fans, 
sewing machines, electric launches, &c.; “ Joel” patent ammeters ; 
“Joel” patent switches ; switchboards fitted with voltmeter, ammeter, 
main switches and cut-outs, mounted on enamelled slate, &c. 


Johnson & Phillips: Electrical department—Dynamos, 
alternating and continuous current; transformers, Brockie-Pell arc 
lamps, switchboards, secondary batteries, motors, cables, and leads, 
lamp-posts, and lamp carriers. Telegraph department—Small picking 
up gear; hauling gear; buoys, buoy ropes and fittings; grapnels 
(various) and grappling rope; mushrooms, centipedes (various) ; 
insulators (for land lines and electric light leads) ; telegraph poles ; 
land lines instruments. 


Jooss, Albert ; Kennedy, Rankin. 


Kelway, C. E.: Kelway’s ABC marine.and general elec- 
trical signals for night work; Kelway’s A B C marine and general 
electrical signals for day work ; Kelway’s electric log and naval range- 
finder; Kelway’s non-penetrating projectile and electric shell fuse ; 
Kelway’s combined sounder and fire alarm ; Kelway’s storage battery ; 
Kelway’s range-finding chronograph watch; Mills’ tubulous boiler ; 
Gosling’s boiler fuel economiser and smoke reducer. 


Lacombe & Co. : Arc light carbons ; carbon discs for disc 
arc lamps; fluted carbons as used “fcr lighthouses and search lights 
(up to 70 mm. diameter) ; Lacombe’s —_ central zinc manganese 
ak: carbon brushes fordynamos and motors; carbon resistances ; 
microphone carbons; carbon headed and other plates for batteries. 

Laing, Wharton & Down: A most complete variety of 
plant, accessories, and fittings for all classes of electric light and 
power installations, including one of their “Special” dynamos on 
sliding rails, compound wound, giving an output of 500 ampéres and 
100 volts, at a speed of 525 revolutions per minute, and capable of 
sustaining 850 incandescent lamps of 16-candle power each, or acting 
as a generator for 70 horse-power electro motor; an “Otto” high- 
speed engine by Messrs. Crossley Bros., Ltd., driving an L. W. & D. 
“Special ” dynamo, compound wound, for an output of 90 ampéres 
and 100 volts, to sustain 150 incandescent lamps of 16-candle power 
each, or give 10 horse-power as a generator for electromotors. Two 
specimens of their direct coupled ship lighting plants, the larger 
consisting of double cylinder, vertical, high-speed engine by Messrs. 
Robey & Co., of Lincoln, driving a four-pole “Special” dynamo 
capable of sustaining 400 incandescent electric lamps of 16-candle 
power each, at a speed of 350 revolutions per minute, with a steam 
pressure of 120 lbs. per squareinch. The smaller, a similar plant with 
single cylinder engine, and capable of sustaining 60 lamps of 16- 
candle power each at a speed of 325 revolutions per minute and a 
steam pressure of 50 lbs. per square inch; Messrs. Laing, Wharton & 
Down direct special attention to their “Special” dynamos, which, 
owing to the complete absence of external magnetism, are incapable 
of affecting watches brought into their vicinity, and are more 
particularly useful on shipboard on account of their not deflecting 
the compass needle. They will likewise show a “ Bruce” patent sig- 
nalling balloon equipment; an electromotive force regulator for use 
where the driving power is irregular, and which will reduce the fluc- 
tuation of potential to within 1 per cent. of the normal; their quick 
break main and branch switches; main switchboards for use with 
installations running direct and off accumulators; the latter board 
being fitted with their two-way ammeter switch, to enable the charge 
and discharge current being read on the same instrument. A com- 

lete assortment of safety fuses ; wall connectors and other accessories 
or private house, factory, and marine installations ; artistic and plain 
brackets ; electroliers, and other fittings. A dining table fitted with 
candelabra and single candlesticks adapted for electric light with their 
“perfection” artificial candles, will be shown in conjunction with 
essrs. Phillips, 175, 177 and 179, Oxford Street, W. 


Laing, Wharton & Down Construction Syndicate, Limited : 
A large and varied collection of Thomson-Houston machinery and appa- 
ratus, representing the latest stage of progress as applied to lighting, 
railway work, power transmission, and the various applications of the 
latter in the way of mining and other machinery. The various ex- 
hibits may be briefly enumerated as follows:—A 14-H.P. “ Otto” 
gas engine by Messrs. Crossley Bros., Limited, driving by belting from 
a flywheel on either side ; a 30-light Thomson-Houston arc dynamo 
of the well-known type, and Prof. Elihu Thomson’s high rate of 
alternation dynamo of very recent construction ; a 30-H.P. Willans 
engine, combined with a marine dynamo wound for 80 volts, and to 
give an output of 16,000 watts at 400 revolutions; a 13-inch naval 
projector ; a diving lamp of 50 candle-power for 80 volts with 50 feet 
of flexible cable, forming an interesting addition to the marine plant; 
a 15-H.P. continuous current generator, fitted with a special mecha- 
nism, consisting of a third or rotating brush operating; a Van de 
Poele electric rock drill, which has a capacity to bore a hole 14 inches 
to 2 inches in diameter at the rate of something over 2 inches in a 
minute, and this in very hard granite. This drill can bore, if neces- 
sary, to a depth of 10 or 12 feet, as the power of the coils is sufficient 
to raise a very heavy drill rod; a triplex electric pump, with 8 inches by 
8 inches cylinder, which is equipped with a 10 H.P. waterproof motor 
geared directly to it by fibre pinions and iron gears ; a 10-H.P. elec- 
tric motor geared directly to a hoisting drum, making a compact and 
semi-portable arrangement of considerable value and utility on docks 
for handling heavy merchandise, or in mines, either for use at the 
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head of the shaft, or undergrou:d to operate systems of rope 
haulage. This motor is made with ial insulation, adapting 
it to withstand moisture. In addition to the foregoing exhibits, 
will be -found two motors of 10 H.P. and 20 H.P. each, 
designed to run at a constant 5 ay regardless of the amount 
of work demanded of them. hey resemble the generating 
dynamos it every respect, except that they are without series winding. 
The Laing, Wharton & Down Construction Syndicate, Limited, are 
also exhibiting a new type of alternating current dynamo, known as 
the “X” type, which may be considered a model of the large 
machines to be employed by the City of London Electric Lighting 


Company, Limited, in the lighting of the east district of the City of - 


London. The Thomson-recording wattmcters exhibited by the syn- 
dicate are of the type which took the first prize in the recent elec- 
tricity meter competition held in Paris. The primary meter 
exhibited is for use with alternating current installations in 
the central station, and registers the total output of a dynamo, or the 
consumption of a single circuit during any specific period. This 
company also show a central station switchboard, mounted on slate, for 
use on electric railway and power circuits. Arc and incandescent lamps, 
which are in use in so many different towns employing the Thomson- 
Houston system, and lightning arresters, constructed on the well- 
known principle of a repulsion existing between an arc and a magnct, 
are also shown. Especial mention should be made of the Thomson cx- 
perimental devices in connection with alternating current, which 
created so great a sensation at the Paris Exhibition in 1889, and 
which procured the professor the coveted decoration of Chevalier of 
the Legion of Honour. 


Lewis, J. : The “ Lewis Link,” an improved coupling for 
lightning conductors, invented by J. Lewis; lightning conductor 
in weer and appliances; model showing method of erecting a 
lightning conductor on chimney shaft. 


Livi, 8. & H. 


London Metallurgical Company, Limited: A full-sized 
model of yacht’s cabin fitted up with electric lights,’ also dynamos, 
motors, and other electrical apparatus, all of which will be coated by 
the system of Arcas plating to prevent corrosion and rusting. 


Lundberg, A. P.: Quick-break switches in all sizes, on 
slate and porcelain, ceiling rosettes, cut-outs, wall and floor sockets, 
combination switch wall sockets, two way and suspension switches, 
and other specialities of my own design. Principal feature, the 
“Unique” switch, being an entirely new quick make-and-break 
switch, with several modifications of same. 


Mackie, W. : A 500-16 C.P. light dynamo, running at a 
speed of 350 revolutions per minute and at 100 volts, coupled direct 
to engine. 

Maquay Electric Light Syndicate, Limited: Primary 
batteries to light from 40 lamps down to one lamp ; also hand lamps 
for stables or packing rooms or warehouses ; surgical lamps, dentists’ 
lamps, miners’ lamps, divers’ lamps; also small batteries for bed- 
rooms, wd reading in bed; and other novelties for driving large and 
8: motors. 


Marryat, Lillywhite & Co.: Electric lighting applia ; 
McKinnell & Co.: A vertical high speed gas engine, at 
work, driving a “Mackie” dynamo; a }-H.P vertical gas engine, 
and specimens of dynamo castings of high magnetic permeability. 
Mining & General Electric Supply Company ; Morgan- 
Grenville, Capt. L.; Mosses & Mitobell Walder Bros. ; 
a Telephone Company, Limited; Negretti and 
ambra. 


Mining & General Electric Lamp Company, Limited : 
Lithanode miner’s lamps, lithanode electric lighting cells, and cells 
suitable for traction and similar purposes, also a variety of electric 
hand-lamps for domestic use, for use in gas works, petroleum ships 
and gunpowder mills, and for divers’ uses, reading and travelling 
lamps, a complete battery, motor and propeller, &c., for actuating an 
electric canoe ; ampéremeters, voltmeters, automatic cut-outs, hydro- 
meters, and other secondary battery accessories. 


Nalder Bros. & Co.: Electrical testing and measuring 
instruments. 


Newton, F, M.: Taunton steam dynamo; launch motor ; 
Newton-Hawkins automatic switches; N. & H. swinging switch- 
boards ; transformers ; arc lamps. 

Ochs, Karl ; Ostler, F. & Co. , 


Parsons, C. A., & Co.: One steam turbine dynamo, 24 
units, of latest type, the turbines being steam jacketted, an inter- 
mittent admission expansion governor, electrically controlled, regu- 
lates the steam supply; one search light projector of modified 
Admiralty design ; 12 mirrors of 36 inches, 24 inches, 20 inches, and 
16 inches diameter, all of which are of truly parabolic form and 
accurate figure, for giving the most powerful parallel beams of light 
isa a minimum loss of surface reflection and absorption of the 
glass. 
Paterson & Cooper ; Perkins, F. C. ; Pitkin, J. ; Pritchett 
and Co., G.E.B.; Pyke and Harris. 


Rashleigh Phipps & Dawson : Electrical novelties and ex- 
amples of their metal work, and one of the peculiarities of theirstand will 
be that it will contain nothing that has not been both manufactured 
and designed by them, The firm is also engaged upon lighting the 


stage of th tomime, and in fitting up a drawing room, dining 
room, sietl, nl daieaneebiieg in the gallery, to illustrate the best means 
of lighting same. 

Rawlins & Walker; Reidel, F. J. 


Renshaw & Co.: A Renshaw patent 50-H.P. triple ex- 
pansion condensing engine, with Renshaw’s patent surface condenser 
and air and circulating pumps ; the engine is ecupled direct toa 
Mackie dynamo. 

Richard Fréres: Direct reading and _self-recording 
instruments of the following kinds: Universal controlling 
chronograph ; cinemometers or tachometers ; cinemographs or tacho- 
graphs ; dynamometers ; electricity meters; planimeter or integrator ; 
thermographs; pressure gauges; vacuum indicators ; ventilators ; 
voltmeters, ammeters, for direct and alternating currents. 


Round, John ; Sandwell, W. D. ; Schanschieff ; Schroeder, 
H. & R. 


Scientific Alliance : Primary battery ; small electro-motors ; 
electrical novelties ; electric lights ; small power from battery. 


Scott, R.A.: Exhibits will consist of enginesand dynamos, 
motors, switchboards, electric light fittings, search light projectors, 
Scott’s patent search light mirrors, diverting lenses, &c. 


Sharp & Kent 


Shippey Brothers, Limited: (1) Various sizes and types 
of the Curtis, Crocker-Wheeler and Eddy American electric motors. 
(2) Sewing, washing, boot-cleaning and other domestic electric 
appliances for working on arc or incandescent circuits. (3) Samples 

the Woodward, Detroit and standard storage batteries. (4) Speci- 
mens of the Woodward 2,000 ampére-hour new multipolar battery 
for central stations. (5) Story system of American coal cutter and 
electric rock drills. (6) New designs in Shippey’s coloured and 
fancy glow lamps for decorative incandescent lighting ; also new type 
100 and 110 volt 56 B lamps for ships, cabin lighting; cheap glow 
lamps for export and Colonial uses; specimens of the Edison and 
Swan damaged lamps repaired under Shippey’s patent process. (7) 
Samples of the new T. and T. Boston telephones, also samples of the 
Law telephone battery and standard dry cells. (8) Samples of the 
new 4 ampére, 50 volt, 500 Gun arc lamps for shop, theatre and 
factory lighting, and samples of the new Waterhouse 2,000 C.P. 
lamps for street lighting. (9) Various types of Shippey’s standard 
volt and ammeters; new cell tester and testing instruments. (10) 
Various types and designs in new patent lampholders, D.P. switches, 
fittings, shades and American glassware. 


Shirley & Co.: Electric light fittings. 


Siemens Bros.: Shunt and compound wound dynamos, in 
connection with Willans’s G.G. and open engines and Tangye com- 

und vertical engine ; down and up transformers and high tension 
(50,000 volt) transformer ; electrically controlled and hand regulated 
holophotes; iron telegraph posts, carbon contact switches, electric 
light carbons, electric railway signals, model of cable ss. Faraday, 
cable samples (submarine and torpedo), torpedo apparatus, submarine, 
&c., testing apparatus; Wheatstone, Morse, Mirror and Recorder 
signalling apparatus; dynamo and magneto exploders, electrical and 
water pyrometers, various batteries, model theatre lighted by elec- 
tricity, apparatus for illustrating the curves formed by telephonic 
vibrations, apparatus for comparing the magnetic permeability of 
iron, apparatus for showing method of working long multiple cored 
cables so as to eliminate induction disturbance between the cores, 
engine room telegraphs, electric fire-engine, winch and drill, motors 
and fans, reflectors, pendants, brackets, test cart for street work, 
jointing tent, straight and T jointers, double current translation 
apparatus, Bagnold’s ee various insulated wires, ebonite, raw 
and washed rubber, tools, &c. 


Smith, Newton l..: A new principle in hernial trusses, 
entitled the “ Imperial Silver Truss.” It is a truss made of one piece 
of silver wire, and is applied to the person of the wearer in a manner 
entirely new. 


South of England Electric Manufacturing Co. Electric 
welding machinery, electric augur twisting machinery, electro-motors, 
dynamos. transformers, engines, and a model of the P.P. system of 
electrical distribution. 


South of England Electric Light Company; Spencer, 
Jobn. 


Stegmann, Geo.: Telephone and electric bell appliances 
(improvements, é&c.) 


Suter & Co.: Picture lighting appliances (reflectors, 
standards, &c.); a picture gallery lighted by Frank Suter & Co.’s 
system of picture lighting. 

Swinburne & Co. : Hedgehog transformer (patent), capa- 
city from 400 to 450 lights; condenser (patent) in cast iron boxes for 
central station use. These are made for any volts from 200 upwards. 
Cable testing transformer (patent) for high volts. This will be 
shown working at certain hours. Another smaller ditto for 20,000 
volts continuous current transformer (patent). Alternating current watt- 
meter for central station use. It has a large range and small loss of 

wer, abont 1 per cent. of the load, and is extremely delicate. 
Btation electrostatic voltmeter, 2,000 volts. This is specially designed 
for reading the full scale for 20 per cent. The Fox-Bourne galvano- 
meter ; special portable design. Alternating current ammeter for 
central station use. Continuous current voltmeter for central station 
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THE MOST RAPID, 
DURABLE AND PRACTICAL 
TYPEWRITER. 


, Saves time, labour and money; is easily operated, 
= and does not get out of order. 


By: the use of Carbon Paper, from 3 to 30 exact ~ 
duplicates can be made at one writing. ? 


‘pe AGENT FOR "THE UNITED KINGDOM: 


y DAVISON, 92 and 93, Queen Street, Cheapside, London, E ©. 


WELDING AND HEATING. 


THE IMPROVED BENARDO’S SYSTEM. | 
LLOYD LLOYD, 


BIRMIN @GHAM, 
SOLE LICENSEES FOR THE UNITED KINGDOM. 


This System is ECONOMICAL, SAFE, and capable of extended application to 


The Process can be worked by means of an Electric Lighting Plant with slight 
modifications. 

Its practical success has been demonstrated on a large scale in England, and 
other countries, and installations may be seen by appointment, either at the Coomb’s 
Wood- Works, Halesowen, of Messrs. LLOYD & LLOYD, or at those of their 
Messrs. JOHN SPENCER & SONS, Ltd, NEWBURN., 

Numerous Tests of Welds have been made by Messrs. DAVID KIRKALDY & SON, 
showing fibrous fractures, and high tensile strains. 


APPLICATIONS FOR LICENSES ARE TO BE ADDRESSED TO— | 


LLOYD & LLOYD, BIRMINGHAM. .. oss 


LONDON WIRE 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON E.0., 
Manufacturers of 


COVERED WIRES CABLES 


ALL DESCRIPTIONS 


' ALL COPPER SUPPLIED BY THE LONDON ELECTRIC WIRE COMPANY IS GUARANTEED 
‘AT LEAST 100 PER CENT. CONDUCTIVITY (MATTHIESSEN’S STANDARD). - TFA 
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THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


GRYSTAL PALACE ELECTRICAL EXHIBITION, 1002, 


Palace on the lst January, 1892. No charge will be made for space. Se 


For Honorary. Council of Advice, and Committee appointed by Electrical Section of Findon Chamber of 
Commeres co-operate with the Directors in promoting the suceess of the Exhibition, 
prs Se:,ELECTRICAL REVIEW of September 11th. 


GRYSTAL PALACE, September, 1801. HENSHAW Manager. 


> ELECTRICAL EXHIBITION, CRYSTAL PALACE, 1892. 


HE ELECTRIC. INSTALLATION AND MAINTENANCE COMPANY, LIMITED, for the, supply .of 
© ELECTRICITY in the CRYSTAL PALACE and DISTRICT, is prepared to supply "Electricity from the 
fionessting Station which Messra; J. E, H. GoRDON & Co., Litp,, of 11, Pall Mal), London, S. W., are now érecting for 
ene ao at Sydenham for purposes of MOTIVE PowER, LIGHTING, BATTERY CHARGING, ELECTROLYSIS, and 
EXPERIMENTAL and OTHER PURPOSES, at the forthcoming Exhibition, as above. The current will be continuous, 
and will be supplied at a pressure of 1,000, or 100 volts by special arrangement, and will be delivered at the 
Exhibitor’s Terminal. The charge for energy so supplied will be by meter; at 6d. to 8d. per Board of Trade 
Unit, according to guaranteed minimum consumption. Contracts will be entered upon for the supply of pre- 
determined amounts of energy during specified hours, and in this case the current will not be passed through a 
meter.. For full particulars apply to :— atts 
4, Great Winchester Street, London, E.C. GEORGE ‘OFFOR, General Manager. 


THE BEST SWITCH IN THE MARKET! 


“G. PATENT 


For Particulars and Prices apply to . 


GOLDHAWK WORKS GOLDHAWK ROAD, LONDON. wW. aime 
THE ELECTRICAL 


STANDARDIZING TESTING & TRAINING INSTITUTION 


THE WORK UNDERTAKEN BY THIS INSTITUTION IS AS FOLLOWS :— 


Standardizing Electrical Instruments. Reporting upon New Inventions and Apparatus. 
Testing Electrical Instruments. | Training Electrical Engineers. 
Inspecting Installations. Experimenting on behalf of Inventors. 


For full ipartichlars apply to the Setretary, Faraday House, Charing Cross Road, W.C. a 


SEND FOR ouR NE IcE List. 


AUSTIN & MYERS, Florence Blectrical Works, ARMLEY, LEEDS 
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| Glimatology, Engineer. 


‘. and adopted by the 
’ Governments of Great 


} Paris Universal Exhibi- 
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The 
Record—1 00, 000 i daily use, 


The Movement nt and completes*the - 
Circuit in an instantaneous manner, 
preventing Arcing or Charing of 
the Contact Parts. 


MOUNTED ON CHINA, WITH COVER & HANDLE OF SAME MATERIAL. fig 
ALSO ON PORCELAIN, WITH METAL COVER. 


Correspondence invited. Address— 
A. REYROLLE, 
Electrical & General Engineer, 


10, UNION MEWS, UNION ST., 
Middlesex Hospital, LONDON, W. 


MAKERS, 


0 D H M COMPLETE INSTALLATIONS OF ALL KINDS. 
ne Estimates on Application. 
Telegrams / “ CHARLESWORTH, RUGINEERS. 


for Newcastle-on-Tyne and district. No. 63, OLDHAM 


RiIcHARD ERERES, 


7 Se. SCIENTIFIC INSTRUMENT MAKERS, [ Address: 


Manager. “ Statoscope, London.” 


43, LONDON WALL, LONDON, E.C. 


tricity, the Navy, fe, READING & SELF- RECORDING | 


Britain, France, Ger- 
many, Russia, Italy, 
Spain, and Brazil, for 
their Educational, 
gavy, War, Postal, and 
Telegraph Departments, 


Self-Recording 
High Absolute Cinemometer Direct-Reading Self-Recording 
the or Tashegragh. Ammeter. Voltmeter. Self-Recording Pressure Gauge. 
Grand Prix and Two On the Ist Septembér, 1891, 11,QO0O Direct-Reading 


ons Self-Recording (mostly of the last kind) Instruments 
Direct Reading Absolute Cinemometer, 


= WERE AT WORK IN EVERY PART OF THE GLOBE. =" 


ror &, RICHARD FRERES, 43, LONDON WALL, E.C. 


LONDON 11, QUEEN VICTORIA 


HIGHEST MECHANICAL & ELECTRICAL EFFICIENCY, MODERATE SPEEDS, 
STRONG SPINDLES, AMPLE BEARINGS, LARGE COMMUTATORS. 


Hartnell’s Patent Brush Contact 
Switchboards. 
HARTNELL’S PATENT GOVERNORS. 


SPECIAL ATTENTION TO THE REQUIREMENTS OF EXPORTERS AND THE TRADE. il 


HARTNELL'S DYNAMOS AND ELECTRIC “MOTORS. 


al | | 
/ 
8866 
| 
RICHMOND HILL IRON WORKS, | 
<i> 
wis 
4 
— 


DYN NAMOS. 


Cheapest in in the Market 


Perfect Mechanical Constraction, 
Mica Insulation throughout. 


Pumping, Hauling, slain &e. |; 


Governments, &c., &c. 


THE ONLY WORKS IN THE KINGDOM ABLE TO SUPPLY. PROJECTORS 
COMPLETE AT A MOMENT’S NOTICE. 


MIRRORS! 
MTRRORS!! 
MTRRORS!!! 
FOR SEARCH LIGHT PROJECTORS. 


As supplied to British Admiralty, Indian and Brazilian 
Governments, Crompton & Co., Edison & a” 
of New York, &c., &. © 


SCOTT. 


Electrical & General Engineering Works & Foundry, 
HILL, LONDON, 
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2 to 5C in. diam., ~ STAMPINGS 
with any (> C) in all 
; Size of Centre Hol 
ad keyways. Shapes & Gauges. 
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Wow READY. 


NEW CATALOGUE OF HIGH-CLASS 


LIGHT 


DESIGNED AND MANUFACTURED SOLELY BY 


| BENHAM & FROUD, LIMITED, 


CHANDOS STREET, LONDON, WC. 


80 & 31, St. Swithin’s Lane, LONDON, E.C. 
Telegraphic Address: “Symponizz, Lonpon.” Cable Address : “ Jocantry, Lonpon.” 


STAMPIN GS 


BEST CHARCOAL IRON FOR ELECTRICAL MACHINES 


AND FOR ALL TYPES OF DYNAMOS AND TRANSFORMERS. 


ALL OUR STAMPINGS ARE SUPPLIED FLAT, FREE FROM BURRS, WELL ANNEALED AND TRUE TO GAUGE, AND IN ALL GAUGES 
SUITABLE FOR ELECTRICAL PURPOSES. 


Enquiries for Prices will be promptly dealt with on receipt of specifications. 


THE 


— ENGINEERING WORKS, TAUNTON. 


HIGHEST EFFICIENCY. 


BEAUTY OF DESIGN. 


MODERATE SPEEDS 


BEST WORKMANSHIP 


AND 


MATERIALS. 


Prices and Particulars on Application. 
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Manufactured at our works, 


UNDER LICENSE FROM THE EDISON-SWAN COMPANY. 


LAMPHOLDERS, 
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TERMS TO THE TRADE. 
4 ys sf 
| 22-24. CHARING (ROSS R° LONDON. WC 
1 4 CHARING CROSS LONDON,WC.G= 
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‘Dynamos: Engines: Beilers: Etc: 
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F.C. ALLSOP & C0, 


Manufacturing Electricians, 


166, QUEEN VICTORIA STREET, E.¢ 


AT ONCE 
For Large New Mm 
ILLUSTRATED 


CATALOGUE 


(4th Edition). 
Post Free on APPLICATION. 
MOST CO‘PLETE TELEPHONE CATALOGUE ISSUED 


of Telephones, Electric 
Bells, Indicators, Bat- 
teries, Pushes, and 
every description 
of Electrical 


See also our Large Handbooks to 
TELEPHONE AND ELECTRIC BELL FITTING. 


8,000 Copies already sold. Particulars on application. | 


ALBION WORKS, HANLEY, STAFPFORDSHING, . 


; MAKERS OF ALL KINDS OF PORCELAIN FOR ELECTRICAL PURPOSES 


EXACTNESS IN EACH AND EVERY PART. 
SCREWED SWITCH BASES AND COWERS, CEILING ROSES, &c 
| Inquiries solicited, especially for intricate and difficult pieces. x 
WE ARE PAEPARED TO TAKE LP ANY NEW OR IMPROVED DEVICES AND ARRANGEMENTS IN ELECTRICAL POTTERY, AND SOLICIT SUGGESTIONS FROM PRACTICAL MEN. 


NORWICH 
DYNAMOS, 
SHIPLIGHTERS, 

AND MOTORS 


ARE AMONGST THE VERY BEST, 


And many repeat orders testify to their 
Reliability and Durability. 


Telegraphic Address : 
GOTHIC, NORWICH.” 


SCOTT-SISLING 
SYSTEM 


IS THE BEST for LIGHTING PRIVATE 
HOUSES and for all INSTALLATIONS 
REQUIRING ACCUMULATORS. 


? $§PECIAL DYNAMOS running 
at CONSTANT SPEED 
charges all the cells during 
hours of Lighting. 


SIMPLE MANIPULATION. 


gt 


PORTABLE ELECTRIC PLANT, 


3 Descriptive Circular on application. 
j High-Pressure Boiler, High-Speed Compound Engine, Compound Dynamo with 
1 Slide Rails Complete, as shown, with Injector, Feed-Pump, &c., . GOTHIC WORKS, 


on Carriage, with Shafts and Iron Cover. oe Sal 
| For 9,000 Watts output, with ample margin, 8400. N OR W IG H. 


i C) Works: CLERKENWELL, 7 SEND { |} 
> Manufacturers to the Trade 
| ae 
List No. 3 
(Complete). 
= 
! 
i 
| 
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TESTING APPARATUS 


FOR THE PURPOSES OF 


TELEGRAPHY, ELECTRIC LIGHTING AND SCIENTIFIC RESEARCH 


MANUFACTURED BY 


NALDER BROS. 


AND SUPERVISED BY THEM DIRECTLY IN EVERY STAGE OF MANUFACTURE. 


STANDARD RESISTANCE COILS. 
THOMSON REFLECTING, AND EVERY OTHER DESCRIPTION OF GALVANOMETERS. 


Ammeters and Voltmeters for Direct or Alternating 
Currents. 


AYRTON & PERRY'S SECOHMMETER AND STANDARDS OF SELF- INDUCTION. 
CATALOGUES POST FREE ON APPLICATION. 


Works & Offices: 16, Red Lion Street, Clerkenwell, London, EC. 


ELECTRICAL ENGINEERS AND CONTRACTORS, 


Manufacturers of CONTRACTORS 
STEAM for 
TURBINE DYNAMOS, COMPLETE 
also CENTRAL 
ELECTRIC 
Driven by Belt Gearing 
and for LIGHTING 
Coupling Direct to Engines. " STATIONS. 
SEARCH LIGHT PROJECTORS, MIRRORS! 
MOTORS, MIRRORS! ! 
ARC LAMPS, 
TRANSFORMERS, &c. MIRRORS!!! 
Telegraphic Addresses: 


London Office: 
“TURBO, NEWCASTLE-ON-TYNE.” 


“DUNAMIS, LONDON.” 4256 


66 VICTORIA STREET, 
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TELEPHONE 
TELEGRAMS “ELECTRICITY” LONDON, 
INDUCTION MANCHESTER, 


lI \ 


‘4 


PRANAGING rox 
I) 


DIRECTOR 


AND 


HAPPY 


YEAR 


‘TO ALL OUR 


FRIENDS. 


SALFORD 
A i OrFICeS: 79, WEST REGENT 
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“CASTLE 


J. H. HOLMES & 


NEWCASTLE-ON-TYNE, 
17, COLEMAN STREET, LONDON, E.C. 


SLOW SPEED. 
HIGH EFFICIENCY. 


TELEPHONE: 1538, TELEGRAMS: LONDON. 


WHEATLEY KIRK, PRICE & GOULTY, 


(Batabsshed 1850), 
ELECTRICAL AUCTIONEERS, VALUERS 


AND ARBITRATORS, 
52, QUEEN VICTORIA STREET, LONDON, E.C., 
5 And Albert Square, MANOHESTER. 1543 


THE ELECTRIC & GENERAL INVESTMENT C0., 


LIMITED, 
Offices :—1 & 2, Great Wincuester Street, Leonpon, E.C. 


His Grace the DUKE OF MARLBOROUGH, Chairman. 


The Company has been formed FOR THE PURPOSE OF 
FACILITATING THE PROMOTION AND DEVELOPMENT 
OF UNDERTAKINGS for Electric Lighting, Traction, Trans- 
mission of Power, and other industrial uses of electricity. 

Communications may be addressed to— 

J. CECIL BULL, 
4525 Secretary. 


VULCANITE. 


HARBURG INDIA-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 
138, LONDON WALL WOOD STREET E.O. 


EBONITE. .. 


a London Traveller for a first-class electrical 
business, must have some experience of installations and 
fittings. —Write, stating terms to “ Exxcrricat,” May’s, 162, 


Piccadilly, W. 
we. a competent wireman and jointer.—Apply F. 
SHatpers, 17, High Street, Southampton. 4857 


GENCY or BRANCH MANAGERSHIP wanted by elec- 
trical engineer. London or country. Reasonable terms. 
—Address 4,853, EnzctricaL Review. 4358 


OPEN SCHOLARSHIPS AND EXHIBITIONS. 


TESTING and TRAINING INSTITUTION award the 
following Scholarships twice a year :—A “ Faraday ” Scholarship, 
of the value of 80 guineas a year, and a “ Maxwell” Scholarship, 
of the value of 50 guineas a year, both tenable for two years. 

Entrance Exhibitions of values ranging from 20 to 40 guineas a 
eg may be awarded by the Council to unsuccessful competitors. 
e next examination will commence on the 6th January, 1892. 

Full particulars on application. 
P, A. LATHAM, M.A., Secretary. 


Ts Council of the ELECTRICAL STANDARDISING, 


Faraday House, Charing Cross Road, 
City Office, 15, St. Helen’s Place, E.C. 4925 


Mr. J. G. LORRAIN, MIEE., MIME., &c., 


PATENT AGENT AND CONSULTING ENGINEER, 
Norfolk House, Norfolk St., London, W.C. 
“PATENTEE’S HANDBOOK” Post Free on Application. 4695 


WILLIAM WOOD & CO., 


ALBERT STREET WORKS, BURSLEM 


MANUFACTURERS OF 


CHINA AND PORCELAIN SWITCHES, 


Screwed and Pliain, 


SUSPENDERS, CEILING ROSES, BASES, 
LAMPHOLDERS, CUT-OUTS. 4176 


AND ALL CHINA FITTINGS USED BY ELECTRICIANS 


INDING APER 


OLE 
SOLEIMPORTERSHE 1/6 


0 Bere 0% 0° LFORE St, LONDON Ec 


ELECTRICAL REVIEW. 


INDINGS AND CASES.—Subscribers and others can have 

their half-yearly numbers bound handsomely in Black 

Cloth at the rate of 8s. 6d. per volume. Cases for binding are 
also supplied at 2s. 6d. each.—22, Parznnoster Row, Lonpon. 


DVERTISER (22), with 4 years’ practical and theoretical 
experience in electrical — and transmission of power, 
seeks engagement.—* A.,” 235, Upper Brook St., Manchester. 


DVERTISER wishes to place hir son, age 19, with a firm of 
electrical engineers ; has been 12 months in an engineer’s 
works.—Address Latrar, Review Office. 


OUNG ELECTRICIAN wants situation; bas had 3} years’ 
practical experience.—Apply, 4,867, Exectrica, Revizw 
Office. 4867 


OR SALE.—A Private Electric Light Installation, complete 

or in parts, consisting of 2-H.P. Otto Gas Engine ; 27 Storage 

Cells ; 15 L Dynamo (2-Unit) ; 2 Cardew Voltmeters; 2 Brockie- 

Pell Arc Lamps with Globes, complete; Switchboard, complete, 

with Ammeter and Voltmeter; about 100 yards Best Cable; 

Automatic Cut-out, &c.—Apply, No. 4,866, Messrs. ALABASTER, 
Gatrnouse & Co., 22, Paternoster Row, London, E.C. 4866 


OR SALE.—Compact electric light plant, consisting of one 
5-H.P. Otto vertical gas engine, with tanks and connections 
complete, and jockey i J driving on same bed-plate, one E.P.S. 
dynamo, shunt-wound, 133 volts, 37 ampéres at 1,250 revolutions; 
one automatic self-starter, one No. 2 E.P.S. regulating switch- 
board with ammeter and automatic bell alarm; 53 L 15 E.P.S. 
1888 type cells with stands and fittings complete. The whole in 
good working order.—Reply with offers to “ P. J.,”’ care of Street 


| and Co., 30, Cornhill, E.C. 451, 


OR SALE, 38 E.P.S. cells, 31 L size, latest type, glass boxes, 

wooden trays, oil insulators, glass covers, complete; 9,000 

unit shunt-wound dynamo, sliding rails and latest improvements. 

The above are practically new.—For particulars, apply to Tuomas 
Young, engineer, 27, St. Vincent Place, Glasgow. 4878 


OR SALE in London, two 4-H.P. Crossley gas engines, in 
thorough repair; also two dynamos, shunt-wound, 135 
volts, 35 ampéres.—For price, &c., apply “ E. M. S.,” Eastlands, 
Weybridge, Surrey. 4883_ 
\ K J ANTED.—50 second-hand 15-plate E.P.S. accumulators in 
good condition.—Patmrr & Sons, Electricians, Bristol. 
4870 


ANTED, secondhand Brockie-Pell lamp, 10 ampéres, direct 
current, complete with globe, for out-door purposes.— 
Address, Ronaup Scort, Action Hill, W. 


MALL ELECTRICAL BUSINESS FOR DISPOSAL.— 
Most favourably situated at the West End of London. 
Capital connection. Sesnever about £2,000. Price £1,000.—For 
particulars apply 930, Wueartey Kirx, Price & Govutry, 
52, Queen Victoria Street, E.c. 4834 


USINESS TO BE SOLD.—-Town in which supply mains 
are being laid down; good opening. — Address 4,877, 
ExectrricaL Review Office, 22, Paternoster Row, London. 4877 


TELEPHONES. 
TANTED good canvassers, must have had experience in this 
connection. Liberal terms.—Apply by letter to .“ W.,” 
ExectricaL Review Office. 4889 


* 
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CENTRAL STATION. MANAGEMENT 


AND FINANCE. 
H. A. FOSTER, 


(Member Ametican Institute of Electrical Enginéers, Special Census 
Agent of Contrat Stations.) 


PAPER ooveng, 4s, CLOTH, 6s., POST FREE. 


H. ‘ALABASTER, ( GATEHOUSE & CO., 22, Paternoster Row, London, E.C. 


CHARLES GRIFFIN 


PUBLISHERS. 


‘SEVENTH Prof. RANKINE’S USEFUL 
TABLES. 


USEFUL RULES AND TABLES 


FOR ENGINEERS AND OTHERS. 
By W. J. MACQUORN RANKINE, LLD., F.R.S. 
(Late Regius Professor of Civil Engineering, University of Glasgow). 


WITH AN APPENDIX FOR THE USE OF ELECTRICAL ENGINEERS, 
By Prof; ANDREW JAMIESON, M.Inst.C.E., F.R.S.E. 
IN CROWN 8vo. 482 pp. CLOTH, 10s. 6d. 


“Mee The Appendix oommestovs Submarine'Electrical Engineering ; Electric Lighting ; 
jon of Power, &c., &c. 
« Every electrician will © consult it with profit.’ ’— Engineering. 


SECOND EDITION THIS DAY. Cloth, 3s. 6d. 


MAGN ETISM & ELECTRICITY 


(AN ELEMENTARY MANUAL OP). 
With Examination Questions and 245 [lustrations, 
By Prof. A. JAMIESON, M.Inst.C.E., Glasgow Techical College. 
GENERAL CONTENTS.—Magnetism ; Voltaic poe My Electro-Magnetism 
arrangemen’ as as it well can 
The as an essentially and 
pans he lear instruc ti ons given. Teache to be congratulated on having su such a 
THOROUGHLY TRUSTWORTHY TEXT- “BOOK at d:sposal.”—Nature. 
“ An excellent and very PRACTICAL elementary treatise.”—Zlectrical 


Now READY.—With numerous Illustrations and Tables. Large 
crown 8vo. Cloth, 10s. 6d. 


ELECTRO-METALLURGY 


(A TREATISE ON). 
and tothe Reproduction of Printing Surface,” 


W. G. McMILLAN, at etallurgy, King’s College, 
ad Lond ae Chemist and Metallurgist to the Government Factory, 
Cossipore. 
Plating Adjuncts; Cleansing 


Gold. loys, &c., 
on Recovery and Determination of Metals, 


A Complete Guuiogus Gratis on Application. 


London: CHAS. GRIFFIN & Co., Exeter St., Strand. 
E. & F. N. SPON’S NEW BOOKS. 


New Volume of the FINSBURY TECHNICAL MANUALS. 
With 213 Illustrations. 450 pp. Demy 8vo. Cloth 15s. 


| THE ELECTRO-MAGNET & ELECTRO-MAGNETIC 


MECHANISM. 
SILVANUS P. THOMPSON, D.Sc., B.A., F.RS., Principal of and of 
Physics in the City and Guilds of London Technical College, Finsbury. 
With 168 Illustrations. Crown 8vo. Cloth 5s. 


TELEPHONES: THEIR CONSTRUCTION AND 
FITTING. 


A Practical Treatise on the Fisting up »nd Maintenance of Telephones and the 
cy Apparatus, 
By F. C. ALLSOP, Author of “ Practical Electric Bell Fitting,” “Electric 
Bell Construction.” 


With Illustrations. Crown 8vo. Cloth 4s. 6d. 


A PRACTICAL GUIDE TO THE TESTING OF 
INSULATED WIRES AND CABLES. 
By H. L. WEBB, Mem.Am.Inst.E.E. 
16mo. Cloth 4s. 6d. 


THE ARITHMETIC OF ELECTRICITY: A Manual of 
“Efectrical Calculations by Arithmetical Methods, 


Including Numerous meen Examples, and Tables’ in the Field of Practical 
Elev ool Engineering and 
T. O'CONOR SLOANE, Ph.D. 4844 


Tana E. & F. N. SPON, 425, Strand. New York: 42, Cortlandt St. 


VERITY’S WEEKLY LETTER. 


THE ELECTRICAL TRADE. 


INTRODUCTIONS, 

Following up the remarks made by us 
last week we would point out that it is a 
great mistake to send a client to two or 
three houses to select fittings. Mistakes 
in the fixing arrangements occur, and 
delays in the fixing often arise, but the 
most impottant reason is that when a 
client is sent to some half dozen firms to 
select from, many manufacturers of fittings 
refuse to recognise the introduction of a 
client under such circumstances or allow 
the discount. By sending your clients to 
us, and to us only, we do our utmost to 
give satisfaction and you are sure of your 
discount always, as we deal liberally with 
our teade connections. 

Even if the client has been sent elsewhere 
to look at fittings his friends and others 
tell him that he has not seen what electrical 
fittings are until he has inspected one or 
other of Verity’s show rooms. This being 
the case, and as we undoubtedly have the 
best selection in London, while from our 
private connections those fitting up their 
houses are almost certain to inspect our 
stock, why not at once send your clients 
to us to order all their fixtures and save 
further trouble ? 

In some instances electrical firms prefer 
to supply their own flexible cord pendants, 
but we would point out that it is question- 
able whether this is an advisable policy 
from the profit point of view. 

In place of using flexible cord pendants 
at 5s. 6d., customers on seeing our elegant 
and charming pendants at 10s. and 15s., 
often prefer them for many positions, 
and the discounts off such amounts are 
more than any profit obtainable from fitting 
up the simple pendants. The effect is 
prettier and the client is congratulated 
upon his artistic and tasteful fittings, 
remarks which are sure to bring more work 
to the firm who did the wiring, It is for 
this reason that we say place the whole 
order for the fittings of any house that you 
have, entirely in our hands. 


_ Verity & Sons. 


31, King Street, Covent Garden, W.C., 
and 137, Regent Street, W., London. 
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ANT 


NEW 
DYNAMO & MOTOR 
CATALOGUE. 


The most Complete List 


fy, 
ever issued. 


— 


FREE TO TRADE. 


EVERY CONTRACTOR & ENGINEER SHOULD HAVE THESE BY HIM 


SEND ADDRESS ON POSTCARD TO- 


Sh © i 

{ 

LIST. 

| . Contains Novel Features. 

5 

| 


_FACTORY, 


_ BIRMING HAM TELEGRAPH 


LIMITED. | 


No. 32.| 


BIRMINGHAM, DECEMBER 25rn, 1891. 


[IxLusTRATED SEniEs. 


. MANUFACTURERS OF 
Poles, Pole Chairs, Iron ‘Standards, Stay Rods, Struts, 


Swivels, Spurs, Wall Plates, Channel Iron Arms, Oak 


Arms, Pole Clipe, * Pole Brackete, Angle Brackets, 
Chimney Brackets, Saddles, Roofs, Finials, Caps, Iron 
Hoods, Hoop Guards, Wire Guards, Lightning Points, 
Pole Steps, Angle Plates, Stapl-s, Nails, Washers, 
Insulators, Shackles, Insulator Bults, Cables, Wires, 
Leads, Printers, Sounders, Keys, Single Needles, 
Bright’s Bells, “A B C” Instruments, Duplex and 
Quadruplex Apparatus, Telephone Magnetos, Trans- 
mitters, Receivers, Generators, Electric Bells, Indica- 
tors, Pashes, Burglar Alarms, Mining Gongs, Fire 
Station Switchboards, Street Pillars and Wall Boxes, 
Night Watch Tell-Tales and Thermostats. Batteries, 
Screws, Terminals, Cabinet Case Work, Testing Appa- 
ratus, Construction Tools, and every description of 
Apparatus connected with Telegraph, pee and 
Electric Signal Engineering, &c. © 


OUR NEW CATALOGUE. 


The compilation of our catalogue is now rapidly 
approaching completion, and we trust to be able soon to 
supply the numerous demands we have the pleasure 
to acknowledge. 


Telegraph Address : “INSULATOR, BIRMINGHAM.” 
Telephone, No. 4094. 


Birmingham Celegraply Factory, 


LIMITED. 


FRIDAY, DECEMBER 25TH, 1891. 


NEW CARBON TRANSMITTER. 
WE have now much pleasure in showing an illustra- 
tion of our first quality telephone instrument. The 
base board is of teak, well polished, with nicely 
moulded edges. At the upper part is fixed the case 
containing the tiagnetic call bell generator, consisting 
of triple permanent horseshoe magnet with rotating 
armature, wound to a resistance of 500 ohms. This 


| public. 


has a specially constructed handle which prevents the 
possibility of damage to. the geared mechanism by 
sudden jerks. Here also are the coils “for ringing 


| the return signal gongs shown on-the front. On’ the 


top is the usual lightning arrester, made of nickelled 
brass. The automatic switch is ins the most approved 
system, 

Tne receivers are of the double-pole type. The 
magnets are of octagonal bar steel provided with 
separate poles of soft iron, on each of which is 
mounted a coil of -605 8.C. wire, wound to a resist- 
ance of 80 ohms. The cases are of valeanito and 
nickelled brass, and’ are of compact’ and elegant 
design. The carbon transmitter is-of entirely novel 


construction ; and consists of two carbon contacts 
only. The tension of thé diaphragm is adjustable, 
as is also the pressure on the contacts, so that this 
instrument can be attuned to any desired pitch of 
voice, a fact which alone renders it superior to any 
other two-contact microphone as yet offered to ‘the 
The battery box at the lower end of the 
board is fitted with one of our No. 1 Leclanché celle, 
which are now so well known and appreciated. 

The whole of the work, both wood and metal, is 
finished in the most workmanlike manner, and we 
have no hesitation in saying that it is unsurpassed 
by any other similar instrament that has been ‘offered 
-at the same price, We will illustrate our. cheaper 
forms on another occasion. 
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WHITTAKER’S HANDBOOKS FOR ELEGTRIGIANS 


eLUSTRATED LISTS SENT FREE ON APPLICATION. 


By STUART A. RUSSELL, Aasoc.M.Inst.c.E. 
READY NEXT WEEK. 


BLECTRIC LIGHT GABLES AND THE ‘DISTRIBUTION’ OF ELECTRICITY. 


By STUART A. RUSSELL, Assoc. M.Inst.C. E. 
With 107 Illustrations. 


It has been the author’s aim in preparing this work to present to the reader such a description of the various systems of distribution and types of cable now in use, is 
will, he hopes, help forward the work that still remains to be done to perfect this branch of the business of supply. 
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m= ASK FOR THE RED BOOK: asi 
THE LEADING ELECTRICAL TRADES’ DIRECTORY 


 BERLY'S 
DIRECTORY, 


Which contains a larger amount of Commercial Trade ie than: any other Electrical Directory. 


DIRECTORY, 


Which, being the most copious, is yet the easiest for reference, as it is ak on & » chews plan. 


THE LEADING ELECTRICAL TRADES’ DIRECTORY 


BERLY’S 
) DIRECTORY, 


©THE OLDEST ELECTRICAL DIRECTORY IN THE WORLD. 


aS? 


-@ONSULT IT. ADVERTISE IN IT. IF WILL REPAY YOU. 
: Order the 1892 Book at once, post free 4s. \ 
Hs success as* “THE ELECTRICAL TRADES’ GUIDE” is unprecedented. 


8.page Circular on Application to the Sole Proprietors, if 
H. ALABASTER, GATEHOUSE & CO., 22, PATERNOSTER ROW, LONDON. 
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NATIONAL ‘TELEGRAPH | 


WORKS COMPANY, LIMITED. 


‘No. 10.] 


BIRMINGHAM, DECEMBER 25rz, 1891. 


[Lewis's System. 


MANUFACTURERS OF 


Poles, Pole Chairs, Iron Standards, Stay Rods, Strats, 
Swivels, Spurs, Wall Plates, Channel Iron Arms, Oak 
‘Arms, Pole Clips, Pole Brackets, Angle Brackets, 
Chimney Brackets, Saddles, Roofs, Finials, Caps, Iron 
‘Hoods, Hoop Guards, Wire Guards, Lightning Points, 
‘Pole Steps, Angle Plates, Staples, Nails, Washers, 
Insulators, Shackles, Insulator Bolts, Cables, Wires, 
Leads, Printers, Sounders, Keys, Single Needles, 
Bright’s Bells, “A B C” Instruments, Duplex and 


Quadruplex Apparatus, Telephone Magnetos, Trans- 


mitters, Receivers, Generators, Electric Bells, Indica- 
tors, Pushes, Burglar Alarms, Mining Gongs, Fire 


‘Station Switchboards, Street Pillars and Wall Boxes, 


Night Watch Tell-Tales and Thermostats. Batteries, 
Screws, Terminals, Cabinet Case Work, Testing Appa- 
ratus, Construction Tools, and every description of 
Apparatus connected with Telegraph, Telephone and 


‘Electric Engineering, &2. 


Managing Director : 
SLATER LEWIS. 


OUR NEW CATALOGUE 

Is in course of prepardtion, and we hope to be able 
lo fix a definite date for issuing same shortly. Mean- 
time we have prepared price sheets, which we shall be 
happy to forward on application, 


Mr. J. 


Postal Address : : 
THE NATIONAL TELEGRAPH WORKS Co., Lrp., . 
Aston, Birmingham. - 


Telegraph Address: “ THUNDER, BIRMINGHAM.” 
Telephone, No. 2,542. 


Mational Telegraph Works 
COMPANY, LIMITED. 


DECEMBE” 25TH, 1891. 


INTRODUCTION. 


WE have no apology to offer for adopting a style of | 


advertising which was introduced by our Managing 
Director some seven or eight months ago, when con- 
nécted with another establishment. We shall, from 
time to time, describe, to the best of our ability, the 
various manufactures we have taken up, and for the 


present, at all events, we shall not attempt to illustrate 
any of our goods. Our quality of work is well. known, 
and we shall endeavour to maintain the reputation 
which our Managing Director, and the staff of 
25 hands who have followed him, have earned in the 
past. The whole of our plant is positively and 
absolutely new, and much of it of recent design and 
possessing improved features of great value. We are 
in a position to turn out interchangeable work with 
the greatest accuracy, and we warrant our goods to be 
in every respect first-class, and equal to those offered 
by any house in the trade; while, as to price, we feel 
assured that our terms will compare favourably. We 
never have and never will attempt to compete with the 
cheap foreign articles sold by some of our competitors. 
We shall at all times endeavour to give the highest 
satisfaction to our friends, and we trust that they will 
favour us with a small share of their kind support. 


MANUFACTURING. 


In commencing operations we have borne in mind 
the now well-known fact that it is the quantity and 
regularity with which any particular goods are dealt 
with which enables the manufacturer, to trade with 
advantage to his customers and profit to himself. We 
have, therefore, laid ourselves out for certain well- 
known “lines,” and although we shall, of course, take 
in special work, we shall not depart from the original 
plan. This will enable us to offer certain classes of 
goods at prices which will strike buyers as being 
extremely favourable, and which, we anticipate, will 
bring us a fair return for our labour. We hope next 
week to deal with a few of these manufactures. 


LECLANCHE BATTERIES. 


We beg to notify the fact that we are continuing the 
system of supplying Leclanché Batteries in cases of 
dozens, three dozens, half gross and one gross lots, as 
introduced by our Mr. SLATER LEWIS some time ago. 
Our present price is 103. 6d. a dozen free on rails 
LBirmingham, net, packing cases free. We guarantee 
these Batteries to. be throughout of the best materials. 
We have had ten years’ experienee in the manufacture 
of these goods, and with new appliances and reorganised 
systems are in a position to offer a better article than 
any other house in the trade. 
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PLEMENT. 


December 25, 1804.) THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW 


MANUFACTURERS and CONTRACTORS to the Admiralty, War Office, H.M. Post Office, 
and the Principal Electric Light Companies and Contracting Firms. = 


NOW READY, 
-> AND SENT ON RECEIPT OF TRADE CARD, 
| OUR NEW 


PRICE LIST or | 
Glectric 

Gables. | 

| 
| HELSBY, 
December, 1891. 

HIGHEST REFERENCES as to QUALITY and DURABILITYz 

LONDON TELEGRAMS: “CONCENTRIC, LONDON.” Air 
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COMPANY, ‘LIMITED. 


STATION 


1,000 LAMPS FOR HOURS 
1,500 LAMPS FOR 3: HOURS a: tist rate 
3, 000 LAMPS FOR 1 HOUR (On Emergency). 


| MAINTENANCE — (PER ANNUM, $143 


Béing at the rate of 74.Per: Gent. Per Kunin on the Cost of Cells only. . 


OTICE IS HEREBY GIVEN that’ every 
MANUFACTURER aiid individual USER of any 
SECONDARY BATTERY ofthe TYPE, CONSTRUCTION 
or FORM covered by the above COMPANY’S PATENTS, 
without a,;licence, renders himself responsible for such 
UNLAWFUL MANUFACTURE, and all the CONSE- 
thereof. 


FOR ‘PARTICULARS APPLY 


4, GREAT WINCHESTER: ST... E.C. 


4746 
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Specially suitable for 
J ELECTRIC LIGHT 
IN 


GRIP 


Clutch or Coupling, 
AND IS SUPERIOR TO ANY 


FORM OF 
GOLD METAL SILVER MEDAL,“ BRONZE MEDAL, 


PARIS, 1891. EDINBURGH, 1890. PARIS, 1891. FR ICTI O N 
THE SHAW ENGINEERING 60, Ltd. Cc LUTO H. 


ASHTON GATE, BRISTOL... 


Driving Two Dynamos. 


The STRONGEST and BEST for ELECTRIC LIGHTING. 10-inch Belts are running night and day at 

On large dynamos at 6,800 miles a week. 

ALSO LARGELY USED AND RECOMMENDED BY ELECTRICAL ENGINEERS. 


led: for ‘Samples, &c., to ) HEBBLETHWAITE BROS., potegfoes and Sole Makers, HUDDERSFIELD. 490: 


= 


INSULATING PRODUCTS. 


 CERELLUVERT FIBRE. 


SHEET, RODS, OR TUBES. SPECIAL REQUIREMENTS MADE TO ORDER... 
VULCANITE CELLS AND PATENTED SEPARATORS FOR SECONDARY BATTERIES. 


Rubber Goods of all kinds for Electrical Purposes. 


_ PATENT COTTON “SIMPLEX” BELTING 


For DYNAMO, MAIN, and OTHER DRIWING. 


~~ aman Rubber, Hose Pipes, Fire Tlose, Chemical Appliances, Waterproof Garments, and all kinds of 
India-Kubber Goods in Stock, and to Order. : 


PRICE ITSs- ON APPLICATION TO 


DAVID. MOSELEY & SONS, 


CHAPEL FIELD WORKS, 
MANCHES TET. 


WARHBHOUSES: 
87, Miller Street, GLASGOW. | 
20, Rue des Marais, PARIS. 


14, Place Sainte Gudule, BRUSSELS, 
29, KI Reichenstrassé, HAMBURG. 


2} bj & 6, New Brown St., MANCHESTER. | 
14, Aldérmatibury Avenue, LONDON, E.C. 


Pure Para Telegraph Strip, Insulating Tape, &c. Patented Non-Stretching Pure Rubber Insulating Tape. 
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‘WESTERN ELECTRIC CO., 


“MANUFACTURERS OF 


TELEPHONES. 


| WHOLESALE ORDERS 


79, COLEMAN STREET, LONDON, E ©. 
CHICAGO, NEW YORK ‘AND ANTWERP. 


ECON 


per cent. on compressed air or steam, and -upwards 
of 50 in capital outlay. Our machinery at work in 


be pleased to estimate for Klectrical ‘Transmission 
Plant to any requirements. — 


». . Referring to the Abercanaid Haulage Plant, just installed by our Agent, Mr. J. C. Howell, of Llanelly, the ' 
my “Merthyr Express” says: “Thus started the First Electrical Haulage Apparatus in South Wales, the success - 5 
of which, beyond all doubt, will lead to its adoption in every important Colliery throughout the two Countries.” 


Electrie Lighting, Electric Pumping, and Electric 
Haulage, the three things necessary in mines, can be 
carried out from the same generating station, and 


| power distributed over long distances when required. 


Mr. J. C. Howell, of Llanelly, and Messrs. Mercier, Corlett & Co., Wigan, our Local Apps will supply 
Estimates, and give every Information respecting Electrical Work in their Districts. 


FURTHER INFORMATION SUPPLIED, WITH CATALOGUES AND ESTIMATES, ON APPLICATION TO— 


CROMPTON & COMPANY, LIMITED, 
MANSION HOUSE BUILDINGS, LONDON, B.C. Works: LONDON and CHELMSFORD, 


ELLIOTT BROTHERS, 
101 & 102, ST. MARTIN’S LANE, LONDON, W.C. 


(ESTABLISHED 1800). 


ELBOTRICAL ENGINEERS AND MANUFACTURERS OF ALL. KINDS OF | 
“BEROTRICAL TESTING AND TELEGRAPH INSTRUMENTS. 


SUBMARINE MINING APPARATUS, &. CONTRACTORS TO HM, GOVERNMENT. 


Highest Award Paris. Exhibition 1889, Only , “ Grand Prix” to any English Electrical sania 


in mining is most ‘essential, and electrical pumping : 
and haulage will effect a saving in working cost-of 20 | 


all parts of the country will prove this, and, we shall } 


Telegraph Address: “OHM,” LONDON. Telephone No. 3852. 
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use. The “ street lighter,” a transformer, lamp, shade, and brackets 
complete for one 120 watt lamp, saving more than its first cost in 
secondary leads. Two 50-light transformers fitted with waterproof 
cases and brakets for outdoor use. Bridge with switchtop in place of 
the ordinary plugs, affecting a considerable saving in time and im- 
provement in’ accuracy. Also a laboratory type of non-inductive 
wattmeter. 
Sydney & Barnet. 


Telegraph Manufacturing Company : Electric light cables 
and wires ; telegraph and ne ag cables and wires; telegraph and 
telephone instruments; insulators; telegraph ironwork; castings; 
batteries. 

Thorp, H.; Todman, J. T.; Townley Hookham; Trent 
Gas Engine Company ; 

Turvey & Gullete: Telegraph instruments, telephonic 
apparatus, cheap resistance boxes and bridges, galvanometers, 
portable ammeters, voltmeters, electric lighting, switchboard, and 
general apparatus. 

Verity & Sons; Victor nog, Battery Company ; 
Vogel, C. F.; Wake & Saunders; Walker, Wm.; Warby, 
J. L.; Waterlow & Sons; Wells Bros.; Western Electric 
Company, Limited ; 

Weymersch Battery Syndicate, Limited: Their primary 
battery adapted for (1) incandescent lighting—temporary and per- 
manent. (2) Portable lamps (lanterns, miners’ lamps, room pedestal 
lamps, table lamps, &c.) (3) Are lighting. (4) Ventilating. (5) 
Pumping. (6) Driving motors for sewing machines, &c. 

White James; Wiggins, F., and Sons; Woodley, R. 

Woodhouse and Rawson United, Limited : A selection of 
dynamo and motors, electric crane, switchboard, and specialities in 
several entirely new designs. 


NOTES. 


The Roundhay Electric Tramway.— At a_ recent 
meeting of the Tramways Committee of the Highways 
Committee of the Leeds Corporation, Ald. Firth presiding, 
Mr. Graff Baker, the representative of the lessees of the 
Roundhay Road and Beckett Street tramways, requested that 
the lines should be extended from Green Road down Beckett 
Street to the junction of York Street and Kirkgate, in accord- 
ance with the provisional order of 1888. The committee 
decided to recommend the Highways Committee to make the 
extension. At the same meeting a deputation from the 
National Telephone Company attended to complain of an 


interference with their telephone system by the return current - 


of electricity on the Roundhay Road line. It was stated that 
since the opening of the tramway a buzzing noise has been 
noticeable when the telephone has been used, and the 
deputation even went so far as to assert that it was sometimes 
possible to tell by the noise when a car was going up a stee 
gradient. The committee, having heard all both parties h 
to say, decided to leave the two companies to settle the matter 
between them. 


Electric Light at Maid’s Moreton Lodge, Buckingham. 
—We hear that Maid’s Moreton Lodge, the residence of 
Baroness Kinloss and Captain Morgan-Grenville, has been 
re-fitted with the electric light. It will be remembered that 
at the beginning of the present year the fitting of the Lodge 
with the electric light was announced, but a few weeks after 
a most disastrous fire occurred on the Premises, and Captain 
Morgan-Grenville at once decided to re-build the portions of 
the building which had been destroyed. Through the suc- 
cessful installation placed in the ik previous to the fire, 
Captain Luis Morgan-Grenville (who is a thoroughly practical 
electrician) again entrusted the drawing up of the plans and 
specifications to Mr. W. Habgood, electrical engineer, Buck- 
ingham, and the result is all that can possibly be desired. 
Electric bells have also been installed throughout the house. 


_Electric Light at a Chelmsford Club.—We hear that a 
highly pleasant and successful gathering in the form of a 
smoking concert, was held at the Chelmsford Club re- 
cently to inaugurate the installation of the electric light 
upon the premises. As soon asthe company were seated, the 
gas was turned out and the electric light switched on. The 
installation has been carried out by Messrs. Christy Brothers 
of Chelmsford, the electricity being supplied from the works 
of Messrs. Crompton and Company. ; 


Double Barrels,—Can the electrical field of operations 
have been tilled to such an extent that Woodhouse and 
Rawson United, Limited, find it more profitable to go 
altogether outside it to promote a company for producing 
patent staveless barrels ? The dénowment of these outside 
ventures will be awaited with some degree of interest by the 
electrical fraternity. 


Brazed v. Deposited Copper.— Since the Elmore 
directors’ report was made out, the result has been received 
from Leeds of a trial that has just taken place of an Elmore 
tube 9 inches in diameter and one-eighth of an inch thick 
against the best brazed tube obtainable, of similar size, made 
by the ordinary system. The tests showed that the brazed 
tube burst in an uneven manner at 448 lbs. pressure The- 
Elmore tube stood 1,456 lbs, pressure, then gave way 
gradually and evenly. This test, to the initiated, is absolutely 
valueless. Why were not the tubes tested under steam 


pressure ? 


Water Power in Italy.—A company has recently been 
formed in Milan for the utilisation of about 600 H.P. from 
the waters of the river Oglio, in the Mulino di Capriolo dis- 
trict, on the Palazzolo-Paratico Railway, in the production of 
electrical energy which will be transmitted a distance of 
about 12} miles. 


_ The New Japanese Parliament House.—The new 
Japanese Parliament House to replace the one destroyed by 
fire a short time ago is now completed. The new building, 
which is a handsome structure, is lighted throughout by 
electricity. 


A Child's Telephone Message.—We have taken the 
following from Pick-Me-Up :— 
She wasn’t on the play-ground, she wasn’t on the lawn, 
The little one was missing and bed-time coming on. ~- 
We hunted in the garden, we peeped about to see 
If sleeping under rose-tree or lilac she might be. 
But nothing came in answer to all our anxious call 
Until at length we hastened within the darkening hall. 
And then upon the stillness there broke a silvery tone— 
The darling mite was standing before the telephone, 
And softly, as we listened, came stealing down the stairs ; 
“ H’lo, Central ! Give me Heaven, I want to say my prayers.” 


A New Form of Electric Measuring Instruments,— 
The accompanying illustration shows an electrostatic instru- 
ment recently brought out by Messrs. Swinburne and Co. for 
experimental work in connection with alternate currents. 
Instead of quadrants there are two pair of half discs so that 
the angle of deflection can be large. The needle consists of 
two half discs fastened on a metallic arbor. It is held by 
top and bottom suspensions. One disc is in the upper box 
and the other in the lower. The boxes are connected, not 
to ordinary terminals, but to highly insulated flexibles, as 
the ordinary terminals are not suitable for high pressures. 
This instrument can be used as a voltmeter or it may be 


connected up to measure power by any of the various methods 
involving two readings. It can also be connected up as a 
direct reading wattmeter. The electro-magnet below the 
boxes acts on a copper drum and renders the instrument 
dead beat. This magnet is excited by a cell. For large 
readings the torsion head and pointer on the top of the 
instrument are used ; but for small readings the mirror is 
employed. Four of these instruments have been lent to Dr. 
Fleming to carry out experiments on the measurement. of 
power by various different methods. wre 
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Electric Light in Publishing Offices.—The publishing 
offices of the South Wales Liberal (Swansea) are lighted by 
electricity, and are the only newspaper premises in the Prin- 
cipality thus illuminated. 


Mumbles and Electricity.—In view of the lighting of 
the Mumbles by electricity, the Local Government Board has 
been written to on the subject, and its communication has 
cleared up certain doubts which existed as to the mode of 

rocedure in the matter. In the event of the local board 

iding to make the innovation, it will only be necessary to 

apply for powers to borrow at the outside £1,000, which it 
is stated will cover the preliminary installation. 


Calendar.—We have received from Messrs. T. Fletcher 
and Co., of Warrington, one of their calendars for the year 
1892. - As usual, Messrs. Fletcher have given an illustra- 
tion of their stoves and gas heating appliances for each 
day, which seems to us to be a very good way to keep 
their name and manufactures in the minds of their cus- 
tomers. 


Proposed Electric Railway in Sweden.—A company, 
which already has a concession for the construction of an 
ordinary steam railway between Stockholm and Djursholm, 
has petitioned the Government to grant the use of electricity 
as the motive power instead of steam. 


International Competition for a New Battery. 
—The direction, L’Hlettricita, of Milan, has opened an in- 
ternational competition for a new electric pile, practical, 
simple, and industrial. The competition will be open from 
January Ist to August 31st, 1892. The inventor who comes 
out first in the competition will be awarded a prize of 2,000 
francs. The jury will be composed of competent men. 
Competitors are asked to take notice of certain conditions, 
particulars of which can be obtained by writing to the journal 
referred to. 


A Two Thousand-Volt Street Lamp.—Street lighting 
by alternate current has for some time past presented con- 
siderable difficulties. In most cases, transformers are 
arranged in the houses, and the stations have high-pressure 

- leads only. To run incandescent lamps it is, therefore, neces- 
, to employ transformers and a system of low-pressure 
ve Messrs. Swinburne & Co. have brought out a lamp 
which contains a small transformer, and is connected direct 
to the high-pressure system without any low-pressure leads. 
A 32 C.P. lamp, with protector, is arranged under a large 
enamelled iron shade, which is secured to the base case of a 
‘small transformer. The efficiency of the little transformer 
is high considering how small it is, being, according to the 
makers, just under 90 per cent. 


Electric Light in a Yorkshire Village.—An offer of 
Lord Masham, better known as Mr. Lister, of the Manning- 
ham Mills, to light the village. of Featherstone with electric 
_ light, has been accepted by the local board. 


Electric Light at Pontypool.—The ratepayers of Ponty- 
1 will present a memorial to the local in favour of 
the electric light. 


Aluminium Accumulators.—A company has been 
formed in Berlin to be known as the Deutsche Aluminium 
Akkumulatoven Werk fiir Elektrische Beleuchtung und 
Kraftiibertragung, to exploit an aluminium accumulator. 


The Kimberley Exhibition.—Medals and certificates 
will be especially awarded for the most economical electric 
lighting exhibits at the Kimberley Exhibition to be held next 
year. 


The Bernardos Process of Electric Welding.—At 
the invitation of Messrs. Lloyd & Lloyd, of Birmingham, a 
_ number of gentlemen travelled down from London on Mon- 

day to inspect an installation of the Bernardos system of 
electric works at the Coombe Wood Tube Works. We are 
compelled to defer a description of the most interesting 


visit, 


Kilburn and Electric Lighting.— Messrs. Woodhonse 
and Rawson have asked the Willesden Local Board whether 
they would entertain an application to them for a provisional 
order to npply electric Hehting in Kilburn. It was, how- 
ever, decided by the Board that it would be unwise to take 
action in the matter at present. 


The Electric Light in Spain.—A company has been 
formed with the view of electrically lighting the town of 


. Murcia, in Spain, and orders for the necessary plant are 


being given out. 


Bishop's Stortford Electric Lighting Order.—At a 
recent meeting of the Bishop’s Stortford Local Board, 
it was stated that a communication was received from the 
Board of Trade, informing the Board that the application of 
Messrs. Ackland and Nockolds on behalf of the undertakers 
of the above order for an extension of time under section 7, 
as regarded deposit, had been acceded to by the Board of Trade, 
who had agreed to the time being extended to June 11th next. 


The Electric Light in India.—A handsome pile of 
buildings’ are at present in course of erection gs the 
large Victoria Railway Terminus at Bombay. These build- 
ings, which are to be the new municipal offices, will be 
lighted throughout by the electric light. The large Council 
Chamber will be lighted with three brass wrought elec- 
troliers, each containing ten 50 C.P. lamps, making 
1,500 C.P. in all. 


Bahamas-Florida Cable.—The total length of this 
cable is 240 knots, 223 knots main type, 10 knots light in- 
termediate type, 5 knots heavy intermediate type, 2 knots 
shore end type. The core has a conductor weifhing 107 lbs. 
per nautical mile, and the insulation, which is gutta-percha, 
weighs 140 lbs. per nautical mile. The main cable is 
armoured with 16/99” galvanised homogeneous iron wires, 
the light intermediate with 12/160", the heavy intermediate 
with 12/212", and the shore end with 12/300". The insula- 
tion resistance tested on board ship is 1,464 megohms per 
knot at 75° Fah, and the inductive micro- 
farads per knot. The cable will be laid from Nassau in the 
Bahamas to Jupiter Inlet on the coast of Florida. The con- 
tract with W. T. Henley’s Telegraph Works Company, 
Limited, was- signed by the Bahamas Government on 
October 12th last, so that the contractors have lost no time 
in manufacturing the cable and despatching it to its destina- 
tion. The cable ship is the Westmeath. The engineer-in- 
chief is Mr. Theophilus Smith ; 2nd engineer, Mr. Schischkar ; 
8rd engineer, Mr. Powell; chief electrician, Mr. Hall ; 
assistants, Messrs. Gedge, Sullivan and Spain. 


Football—Silvertown Staff v. Siemens Bros.—This 
match was played last Saturday at Charlton, before a fair 


- sprinkling of enthusiastic spectators, and resulted in a win 


for Silvertown by one goal and three tries to nil. The first 
half of the game was of a fairly even character, but in the 
latter half Silvertown had matters more in their own hands. 
In the evening both teams, by the kind invitation of Mr. 
W. E. Gray, dined at the Holborn Restaurant. 


The Electro-magnet in Ophthalmic Surgery.—A few 
weeks ago we reported a case of successful removal from the 
retina of a fragment of steel by means of a small electro- 
magnet ; but we find this is by no means the first nor the 
only case in which this ingenious — of electricity 


has been made in the surgery of the eye. A number of 
operations of a similar character are recorded in the trans- 
actions of the Ophthalmological Society, in the British 
Medical Journal, and also in a small book on the subject by 
Mr. 8. Snell. These cases have not always been so successful 
as the one at Cardiff which we recorded, and it seems that a 
fragment of metal may remain embedded in the retina some- 
times with comparatively little disturbance of vision ; but 
as a rale it appears, from what the doctors say, best to 
attempt removal, and this operation can be H geyronye with 
the greatest expectations of success by the aid of the electro- 


magnet. 
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_ Electrical Drilling Machines,— A paper on the 
“ Application of page to the Drilling of Metals,” 
was recently read by Mr. Sinclair Couper, at the meeting 
in Glasgow of the graduate section of the Institution of 
Engineers and Shipbuilders in Scotland. The author de- 
scribed, by means of sketches, the general construction of 
electrical drillers; and gave some valuable information re- 
specting the cost and speed of drilling by electricity, as com- 
pared with hand drilling. 


Lambeth Vestry and Electric Lighting Order.—At 
a recent meeting of the Lambeth Vestry a letter was read 
from the House-to-House Electric Light Supply Company, 
offering to transfer to the vestry the electric order of the com- 
pany at a price equivalent to the estimated cost of obtaining 
a new A ipa by the vestry. [t was decided that the offer be 
declined. 


BUSINESS NOTICES, &c. 


G. A. Nussbaun.—This firm made recently a complete 
telephone installation at the Adelphi Hotel, Liverpool. The installa- 
tion comprises three floors, and on each floor a switchboard for 70 
directions is fitted. Total number of stations being 210. Each room 
is fitted with a call box and double “Ader” instrument (magnetic 
transmitter) as shown in their catalogue, page 2 (fig. 102). A separate 
call bell and a three-contact pear push which is suspended near the 
bed, so that the visitors can ring in the usual way or communicate 
through the telephone. The visitors are able to communicate with 
one another and with the staff of the hotel. This installation has 
given great satisfaction, as it is simple and thorcughly reliable. It is 
made after the large installation at the “Terminus” Hotel at Paris 
where 350 rooms are connected, the only difference being that the 
latter was fitted with “Ader” microphones instead of magnetic 
transmitters. The installation is somewhat after the fashion of the 
one shown in the firm’s catalogue, page 10. Mr. Nussbaum states 
that all the instruments used in this installation were supplied by 
“Ta Société Générale des Téléphones,” which he represents; but 
the installation was carried out by Mr. Langdon, Superintendent 
of the Midland Railway. 


The London Metallurgical Company, Limited.—The 
London Metallurgical Company, Limited, are using an electrical 
method of agitating their “Arcas” silver plating solutions. The 
advantages derived from keeping an electrolyte in motion by some 
simple means are very considerable. The usual method of employing 
a rocking frame on rollers has two or three disadvantages: Firstly, it 
is costly, necessitating shafting and belting; secondly, the liability 
of the articles to shift on the rods, or to knock against one another. 
The electrical agitators have been devised to overcome these 
difficulties. They are easily fixed and adjustable, and entirely 
overcomes the liability of the plating solution to form into layers of 
different density, thus causing an uneven deposit. An arm is 
brought up suddenly and sinks slowly by gravity. 


Thomas Fleming, Son and Company. — Messrs. 
Thos. Fleming, Son & Co., of West Grove Mill, Halifax, have just 
executed an order for three 10-inch double leather belts for the 
Giilcher Electric Light and Power Company, Limited, Battersea 
Foundry, London, which are to drive their new electric light installa- 
tion at the Crystal Palace. Messrs. Fleming have, at the present 
time, belts running at the Crystal Palace which were supplied in 
1881 for driving all the dynamos there, and these belts have worked 
continuously during the 10 years without hitch or accident. 


The Electric Light in South London. — Messrs. 
H. F. Joel and Company, of Wilson Street, Finsbury, E.C., are 
putting up an installation on the premises of M. Joel, bag and trunk 
maker, Blackman Street, Borough, S.E. Messrs. H. F. Joel and 
Company have also recently completed an installation in the meat 
establishment of Messrs. J. Rogers and Sons in Westminster Bridge 
Road, Lambeth. 

Messrs. Sharpand Kent, of 34, Victoria Street, S.W., are installing 
the electric light in the premises of R. Spurgeon, cloak and mantle 
warehouse, Newington Causeway, S.E. 

Messrs. Dawson and East, electric lighting engineers, are also 
ee an installation at their establishment in Newington 

utts, S.E. 


Fibrous Battery.—Messrs. George Boor and Company, 
of 1 and 2, Artillery Lane, Bishopsgate, E.C., have been appointed 


sole agents for Europe and the Colonies for the new fibrous batteries © 


which are manufactured by Messrs. Thompson and Robertson, of 
New York. 


National Telegraph Works Company, Limited.— 
We have received a copy of this company’s revised and reduced price 
lists of Leclanché batteries, and we think the information given will 
prove to be very useful to those trading in these batteries. 


Rashleigh, Phipps and Dawson.— Messrs. Rashleigh, 
Phipps and Dawson, of Berner’s Street, W., are fitting the electric 
light throughout the outfitting establishment of Messrs. Harborow in 
Pall Mall East. 


CITY NOTES. 


Elmore’s Copper and Wire Companies. 


Noricz is given for the meeting of shareholders in Elmore’s Patent 
Copper Depositing Company, at the Cannon Street Hotel, on the 
30th inst., at 12 o’clock. The directors have pleasure in submitting 
their report, and much satisfaction in announcing the successful 
completion of the 20-ton plant. 

The direetors’ report is accompanied by a report from the manag- 
ing director, countersigned by the engineers. It includes an “ esti- 
mate of the approximate annual profits to be earned.” Needless to 
say, the estimate is very satisfactory. From this report we gather 
that a further issue of capital will be necessary, in order to bring the 
output up to 40 tons per week. The directors report does not contain 
any recommendation to increase the capital by the £50,000 required 
for that purpose; and, doubtless, the shareholders will desire some 
further information than the accounts contain before they agree 
to it. Any information as to the profits on sales of manufactures 
will have to be extracted from the details of an item 
in the profit and loss account, as under:—‘“ Balance of factory 
account, including amount received from Elmore’s Foreign and 
Colonial Patent Copper Depositing Company, Limited, for laboratory 
and experiment expenses, £1,398 17s. 6d.” 

Notice is given of the meeting of shareholders in Elmore’s Wire 
Manufacturing Company on the 30th inst., at three o'clock, at the 
Cannon Street Hotel. The directors have the pleasure to submit their 
report and accounts for the period ending October 31st, 1891. They 
state that “the period in question has been devoted entirely 
to the erection of the company’s works,” and no doubt 
the shareholders will desire some information in regard to 
the “output for 1891” for which, when the prospectus was 
issued, such satisfactory arrangements were made. As the output of 
1891 appears to have been ni/ (as we have often hinted that it might 
be), the shareholders will doubtless learn with less “ satisfaction” 
than the directors “that the whole of the proposed output can be 
readily disposed of in the form of ribbon or tape, and planished sheet, 
at a profit considerably in excess of that estimated from the sale of 
wire spirals.” 

In consequence of this contemplated ability to dispose of the 


product in the form of ribbon, the company will apparently not be ° 


a wire company at all. The accounts are, as the directors say, “ex- 
ceedingly simple.” Amongst other items they show an expenditure 
of £111,505 for licenses, £13,000 for land, £41,282 for buildings, plant, 
and machinery, and £5,268 for administration expenses. 


We regret that the accounts and reports of the above Elmore 
Companies reached us too late to give them the extended notice they 
require, but attention may be drawn to the absence of information of 
the prospects of the companies from a commercial standpoint, and 
the reliance by the directors on the estimates of the managing 
director, which are much the same as those other estimates which have 
not been realised. 


Elmore’s Copper Depositing Company. 


Tue directors of Elmore’s Patent Depositing Company, Limited, 
have issued the second annual report for the year ending June 30th 
last. It states :— 

“ Shareholders are congratulated on the satisfactory technical and 
commercial prospects of the company. They also submit the state- 
ment of the accounts for the year ending June 30th, 1891, which 
shows a credit balance at the end of the preceding year of 
£77,825 1s.4d., from which two dividends of 10s. each, making £1 
on each £2 share, were paid. The accounts show credit balances on 
June 30th last of £14,261 17s. 10d., made up of £5,000 royalties on 
copper sheets received in advance, £8,558 7s. premiums and profit on 
land, and balance of profit and loss of £703 10s. 10d., a satisfactory 
result, considering that the company had only been able to manufac- 
ture small quantities of articles at the date of the making up of the 
accounts—work on a large commercial scale not having been then 
commenced. The directors have much satisfaction in announcing 
the successful completion of the 20-ton plant, and thus the programme 
of work set forth in the prospectus has been carried out. The state- 
ments as to the technical features of the process have been entirely 
proved. Various difficulties connected with the mechanical details of the 
process, inseparable from the commercial developments of all impor- 
tant inventions, were encountered, which have caused considerable 
delay. Attention is drawn to the purchase of the Haigh Park Estate, 
Leeds, consisting of 127 acres of freehold land, on a portion of which 
site the company’s works have been erected. The purchase of this 
property was rendered advisable by the impossibility of acquiring 
portions of it required for the purposes of the company and its future 
extensions, except at the price of £2,000 per acre, whereas the price 
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actually paid for the whole estate was only £534 per acre, including 
all expenses. After setting forth the advantages and value of the 
acquired land, the report further states that negotiations have taken 
place for the sale of portions at a considerably higher price than that 
paid. A plot of 13 acres"has been disposed of at £1,000 per acre to 
Elmore’s Wire Company, and this price, whilst yielding an excellent 
pends to the company, is, nevertheless, 50 per cent. below the price 

emanded for this plot by the former owner, and the directors are 

‘advised that they will be enabled to dispose of the whole of the land 
not required for the purposes of the company, at a similar profit. 
» A-report of Messrs. Elmore’s states that the profits of the works, 
as now completed, are put at over £45,000 per annum, being 30 per 
cent, upon the present capital of the company, whilst, when the time 
comes for doubling the output to 40 tons per week, the profits will be 
increased to over £95,000 per annum, equal to nearly 50 per cent. 
upon the increased capital that will then be required.’ 
.. The report concludes with an account of a competitive trial of an 
Elmore tube against a brazed tube. The tests showed that the brazed 
tube burst in an uneven manner at 448 lbs. pressure. The Elmore 
tube stood 1,456 lbs. pressure, being over three times as strong, and 
then gave way gradually and evenly. Testing machinery had to be 
specially prepared, owing to the enormous resisting power of the 
tubes. 


The Wire Manufacturing Company. 


Etmore’s Wire Manufacturing Company, Limited, report, which 
accounts for the period commencing with the incorporation of the 
company on March 15th, 1890, and ending on October 31st, 1891, 
states that the period in question has been devoted entirely to the 
erection of the company’s works upon 13 acres of freehold land pur- 
chased from the parent company, and immediately adjoining that 
company’s works. The erected machinery as enumerated is capable 
of putting out 35 tons a week. This can be readily in- 
creased up to 70 tons a week with little additional expenditure 
above that already incurred. ‘The licences for the making of 
copper sheet acquired from the parent company is next referred to. 
Mr. Elmore, managing director, reports that early in the year 1892 
the company will be in a position to commence with an output of 35 
tons per week. In regard to the accounts, these are exceedingly 
simple, inasmuch as no trading account having yet been opened, the 
only outgoings beyond capital expenditure are those occurring under 
administration expenses, which, however, have been reduced by one- 
half, largely in consequence of the satisfactory profit derived from 
‘ an investment last year in Consols ont Bank of England 


The Electrical Finance Corporation, Limited. 


A copy of the prospectus of this corporation has been forwarded to 
us. The objects of the company are to assist local authorities in 
dealing with the powers granted to them by provisional orders under 
the Electric Lighting Acts, 1882-1888, &c. In the prospectus use 
is made, of course, of the phenomenal success of the St. James’s 
and Pall Mall Electric Light Company. The directors are 
Stephen Alley, Lawrence Heyworth, J. W. H. James, C.E., 
Charles McCulloch, and John Muirhead, C.E., and the capital is 


. £100,000 divided into 20,000 shares of £5 each, of which 19,800 are 


ordinary shares, and 200 are founders’ shares. The present issue is 

intended to be of a private nature, and of 6,000 ordinary shares at 

par, and 150 founders’ shares at £5 premium. The remaining 50 

‘ounders’ shares will be allotted as fully paid to those founders who 

— borne the preliminary expenses of the company previous to 
otment. 


Electric Construction Corporation. 


A GENERAL meeting of this company was held at Cannon Street 
Hotel, on Tuesday last; Mr. Spencer Balfour in the chair. After the 
secretary had read the notice convening the meeting, the 

CuarrMaN, after referring to the report which was published in our 
last issue, said the duty devolved upon him to propose the adoption 
of the report, owing to the regrettable absence of thcir esteemed 
friend Sir Henry Mance, who had within the last fortnight undergone 
avery painful operation. He was, however, near convalesence, and 
in as much as the illness was largely aggravated by devotion to the 
interests of the corporation, he thought shareholders would agree in 
wishing him a dy and complete recovery. He (the speaker) 
thought he that the task had fallen to him, because, 
in view of the satisfactory character of the report, there would be no 
difficulty in obtaining the shareholders’ approval to the resolution 
which he should move. He would go briefly through a few of the 
more striking features of the report, and when that was done he would 
conclude by making a few remarks on the general prospects of the 
undertaking. Dealing with the question of profits, and the results 
achieved during the year, they would see by sales and works executed 
during the year ended September, 1891, a total of £160,036, that, of 
course, represented a large figure, and was proof that during the whole. 
year their works had been fairly busy. It meant something like 


' £3,000.a week on work of a manufacturing character alone. The 


next item in the account was cash and shares for licenses granted, 
 eanyird sold, and profits upon formation of subsidiary companies. 
hat item of £64,710 was important, and he wished to point out that 
it represented nearly ail profit, and was therefore most gratifying. 
The patents which had been sold were not included in the original 
purchase from E]lwell-Parker, there had been developments of patents, 
~—-which at that time were floating through the mind of their extremely 
able engineer and work director, Mr. Thomas Parker—these 
pranne had been sold, or licenses had been granted to use them. 
selling these patents, they had not in any way diminished the 


securities which were acquired when the works were taken over. 
They were additional profits and securities acquired since that time, 
thanks to the genius of Mr, Parker. Out of the sum of £64,710 they 
had written off no less an amount than £20,000, which was carried to 
diminution of capital account. He ventured to think that that was a 
prudent policy, and if they persevered for a few years to come, and if 
the sales and payments in respect to patents continued, which he had 
every reason tothink they would, the result would be that capital charges 
would be materially reduced, thus adding largely to the company’s 
capacity to pay a dividend. This year they proposed to write off 
£20,000, or one-third of the total amount received from the patents, 
as was mentioned before, to the diminution of capital, and they wouid 
see it so appear in the balance-sheet. After that there still remained 
a peor of £44,790. Referring to the profit and loss account on the 
other side, shareholders would see that they had debited themselves 
with £3,099 for depreciation of machinery. They had endeavoured 
to keep machinery up to the highest point of efficiency possible, and 
had made two charges for repairs to the working = tg 
during the year. In that way they had spent, as they would observe, 
over £3,000, although at the same time they had deducted £10,000 in 
profit, and written it as depreciation of machinery, which they would 
observe, as prudent men, they had adopted a double course, the 
£10,000 they set aside to meet depreciation of machinery, and they 
had spent £3,000 in preventing any depreciation of machinery arising. 
That was a good course, and was a singular course for directors to 
take. e thought in this respect they might fairly claim to have set 
an example to every manufacturing company in the City of London. 
Head office expenses, including directors’. fees, salaries, accountancy 
fees, &c., stand at £11,423 7s.1d. At the last meeting the amount of 
office charges was challenged, and he (the speaker) said it would be 
part of his duty to keep them down as low as possible. Shareholders 
would observe that for the last year they had amounted to £11,000, 
as against £14,000 during the previous year. This was a proof, he 
thought, that he had kept his word to the shareholders, and that the 
directors were really anxious to keep down the dead charges of the 
company. nses of advertising, issuing debentures, law charges, 
&c., amounted to £13,000, which was a considerable increase 
upon the expenditure of the previous year. This was largely owing 
to the fact that during this year they had issued debentures, and a 
big debenture issue was not made without expense. The charges for 
this might have been spread out, if they had chosen, over two or 
three, or even four years, but they preferred to bring it into the cur- 
rent year’s account, and get rid of it once and for all. In addition 
to that, there were heavy legal expenses which they incurred from 
time to time in ing and maintaining the company’s ition, 
and asserting and maintaining the position of the patents. He would 
promise to the shareholders vigilance on the part of the board to keep 
this expenditure down, but he could not promise, while competition 
was 80 on and while their opponents were so willing to take every 
advantage, fair and unfair, of the company, any material reduction on 
legal expenses. A company of this sort lived by proving its capacity 
for fighting and its capacity for maintaining the rights of the share- 
holders in the various properties in which they are interested; to do 
that they must never be unwilling to fight; that involves expense. 
They had, he ventured to think, as good, if not better, legal advice 
than was to be found within the City of London. They got ample value 
for the money they spent in lawyer’s bills, for it was generally the 
least satisfactory thing a man to deal with. Thig resulted in a 
general profit of £46,000; but of this they had carried £10,000 to 
reserve, left a net balance of £36,166. They then referred to the 
transactions during the year, which were some of the most interesting 
transactions that a board could undertake in dealing with what he 
would call the electro-chemical patents, for which they were indebted 
to the marvellous ingenuity of Mr. Parker. He would here take 
the opportunity to remark that, instead of purchasing, as was often 
the case, less than was bargained for when they took over the Elwell- 
Parker business, they had purchased a good deal more than they 
bargained for. They had derived these electro-chemical patents, 
which were then not valued at a farthing. So valuable and 
accruing a possession was this electro-chemical tent, that 
they thought it wise to place this in the hands of a separate 
company, and their friend and colleague, Mr. Ebb Smith, 
who had been managing director of the Electric Construction Com- 
pany from the beginning, and had practical experience of the negotia- 
tions attending this electro-chemical patent, had elected to become the 
presiding genius of the electro-chemical company. He would 
mention, as one illustration of the success which had attended the 
company, in which they were the largest holders, that during the last 
few days they had sold one of these electro-chemical patents for a 
sum in hard cash representing close on £30,000, and with a con- 
tingent profit of many tens of thousands besides, and this was largely 
owing to the fact that Mr. Ebb Smith had had time to devote exclu- 
sively to working the patents. In business of this sort he considered 
that they could not have too much subdivision, and the working of 
chemical patents was quite a business by itself. The vast estab- 
lishment which they now had at Wolverhampton was quite a business 
which claimed the energy and occupied the time of the very best 
men they could place there, and the same applied to electrical storage 
batteries. They found that they were not holding their own in the 
storage battery field in doing as much work as they had hitherto done. 
Mr. Courtney, whose life had been identified with storage batteries, 
agreed to take up the storage batteries in a separate company, and 
the result had been that the business has grown, and since it had been 
placed in separate hands it had yielded a very large profit. There- 
fore, while union of intcrests, union of aims, union of working were 
of the utmost importance, and a vital condition of this company, in- 
dependent management of independent branches was equally valu- 
able and was equally important. He would here express his thanks 
to Mr. Courtney for the service which he had rendered to the corpora- 
tion. Considerable change in the staff had been involved by the re- 
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tirement of Mr. Ebb Smith, and he was pleased to say that the work 
was carried out most successfully and economically under the direc- 
tion of Mr. Samson, and to the benefit of the shareholders. _The 
speaker then referred to the services of Mr. Parker in te | 
the establishment at Wolverhampton, and the active part he 
taken in perfecting the patents. Mr. Parker was recognised more 
and more every day as the greatest living authority in manufacturing 
electricity. Perhaps the biggest electrical work carried out in this 
country was the Liverpool Overhead Railway, which was to be worked 
throughout by electricity. The directors had no particular interest 
in that company, and in an entirely open field Mr. Parker's plans 
were accepted, and the ration was now carrying out the con- 
tract, from which he believed there would be a large profit. They 
were dealing with the question of the electric lighting of the City of 
Oxford, having accepted a contract from the city authorities, and 
were also supplying the plant to a company formed for supplying 
electric lighting in the Crystal Palace district. Turning to the 
balance-sheet, he would just point out again that they set aside 
£15,000 last year for depreciation and had added £10,000 this year, 
which made £25,000 as a reserve for depreciation ; they had written 
off their capital acount £3,000 for depreciation of machinery, and 
transferred from profit and loss account £20,000 for the same purpose, 
while they had reduced their capital charges from £312,800 to 
£289,700. With regard to the subsidiary companies in which they had 
taken shares, he found that there was not one of them but which had 
either paid a dividend or was about to do so. The shares were, 
therefore, a good investment per se, in addition to the advan- 
tage to them that they were thus enabled to secure the business 
which the subsidiary companies were able to bring. He would like 
to say that since the publication of the report the company had had 
some very important negotiations with regard to electric traction, 
having been approached by one of the leading tramway companies, 
who considered that electricity was to be the motive power of the 
future, and had offered them a contract which they were now con- 
sidering. If they should decide to accept the contract—and he 
believed they would—they would come to the shareholders to secure 
a further issue of debentures. The company were full of work, and 
the directors were proud of the operations that had been carried on. 
They appealed to the shareholders to give them their continued con- 
fidence, and he firmly believed they would be able to make the under- 
taking even more successful than it had hitherto been. 

Sir Danie Coopzr, G.C.M.G., seconded the motion. 

Mr. Hancock asked for a little more detail in the accounts. 

Mr. OrtRIcu congratulated the directors on the management of the 
company, and the very satisfactory report they had put before the 
shareholders. He thought that to declare a dividend of 6 per cent. in 
the first year, and the same amount in the second, was a very prc- 
mising state of things in the early days of a company like this. 

Dr. DryspaLz asked whether the tramway to which the chairman 
had referred as being about to adopt electrical traction was in Loudon. 
He had been much struck with the progress which had been made in 
America, and thought it strange that electric traction was not taken 
up so well in England. 

The CHarrmaN said it was one of the most important companies in 
the Midlands. Replying to Mr. Hancock, he said it would not be in 
the interest of the company that everything should be given in 
detail, because it would be showing their hands too much to their 
competitors. 

The motion was then put and unanimously carried, the dividend, 
as recommended—viz., 6 per cent., being afterwards declared. 

The retiring directors—Sir Henry Mance and Messrs. Ebbsmith, 
Holt, and Moseley—were re-elected. 

Messrs. Broads, Paterson, and Co. were reappointed the auditors. 

Mr. Wittiams, in accordance with notice, proposed two special 
resolutions, which were as follows:—‘ That the directors shall, 
in conformance with the power given them by Clause 128 of the 
articles of association of the corporation, pay half-yearly an instal- 
ment on account and in anticipation of dividend.” “That the 
directors be requested, with a view to keep the shareholders informed 
of the position and prospects of the corporation, either to hold half- 
yearly meetings, or, this failing, to forward to each registered pro- 
prietor in April of each year a short réswmé of the corporation’s ope- 
rations for the previous six months. . 

The motions having been seconded, 

The CHarRMAN expressed the sympathy of the directors with the 
spirit of the resolutions, and promised that, as far as they thought 
it a they would act upon them without any resolutions being 


passed. 

After some further discussion, the resolutions were withdrawn. 

Dr. DryspaLE proposed a vote of thanks to the scientific officers 
of the company for the way in which they had conducted the affairs 
of the company, which was seconded by Mr. Wixttams, and carried 
unanimously. 

Mr. Tuomas Parker acknowledged the compliment, and 

Dr. DryspaZ proposed a vote of thanks to the directors, which 
was also passed, and the proceedings then terminated with a vote of 
thanks to the chairman, proposed by Mr. Gzorex Drsiey. 


The General Electric Power and Traction Company, 
Limited. 


TxE directors’ report states that the accounts of the company, up to 
September 30th, 1891, show a net profit of £2,475 6s. 1d.; out of 
which the directors propose to pay the agreed dividend of 7 per cent. 
on the preference shares, carrying forward a small balance. 

They have pleasure in reporting that the compa.y’s business is 
steadily developing in all the various branches. 
The whole sum due to Messrs. Immisch & Co., under the agreement 


of purchase, bas been accepted by that firm in fully paid ordinary 
shares. The directors have much satisfaction in menticning this 
proof of the confidence with which that firm regard the future of 
this company. 

The various Lranches of the company’s business may be classified 
as follows:—(1) Electric traction. (2) Electric launches. (3) Mining 
and colliery work, &c. (4) The general application of electric light 
and power. 

1. Electric Traction—The development of electric traction has 
been somewhat unduly retarded in consequence of <lifficulties ex- 
perienced by tramway companies desirous of changing from horse 
traction t« electric power. In many such instances the capital of 
the tramway companies has been fully expended in the plant neces- 
sary for horse traction, rendering it necessary for them, either to 
raise fresh capital, or to make arrangements for a considerable 
advance of capital by the electric companies employed. The rela- 
tions existing between local municipal authorities andthe tramway 
companies have also militated against the immediate employment by 
the tramway companies of electric traction. The result has been, as 
regards this company, that although many offers have been made to 
them to electrically equip various tramlines, it has been necessary to 
exercise very great caution in accepting even apparently desirable 
proposals. 

We have numerous enquiries from local authorities who are them- 
selves desirous of acquiring the tram-lines for the purpose of operating 
their cars by electricity. The negotiations respecting this class of 
business and the estimates and information we have been able to 
supply justify the hope that this company will secure a considerable 
order from one of the principal corporations in Scotland. 

The working of the Barking Road section of the North Metropolitan 
Tramways Company’s line by this company is still in active opera- 
tion. This installation has proved of immense value owing to the 

ractical information it affords, and the experiments which can there 
be practically tested and perfected. By the experience gained in the 
maintenance of the power, and by this experience alone we have been 
enabled to quote with safety for large installations for accumulator, 
overhead and conduit systems. 

Arrangements have been completed with the Electrical Power 
Storage Company, Limited, for the maintenance of the cells on the 
cars at Barking, as well as for the maintenance of cells, at a fixed rate 
in the case of new proposed installations. The importance of this as 


removing a great cause of uncertainty as to the cost of renewal and _ 


maintenance, will be obvious to the shareholders. 

2. Electric Launches.—The electric launch department has made 
very rapid strides during the past year. Several new boats have been 
added to the fleet, and the company have built and sold several 
electric launches and pinnaces. A large and steady development of 
this department 1s confidently anticipated. 

3. Mining and Colliery Work, &c.—Very considerable progress in 
mining and colliery work has also been effected. Numerous installa- 
tions have been erected since the company took over the works of 
Messrs. Immisch & Co., and with recent improv:ments effected in the 
application of electric power to collieries, both for coal cutting and 
the application of the power to mining work, a rapid development 
of this branch of the company’s ‘usiness should be lo: ked for. 

4. The General Application of Electric Light and Power.—Numerous 
electric light installations have been fitted up, and the general manu- 
facturing part of the business continues to make steady progress. 
The directors are pleased to record a very rapid increase in the num- 
ber of private installations which have been entrusted to them, 
especially in the immedi te district in which the works of the com- 
pany are situated. 

An agreement has been entered into between this company and the 
British Electro-Chemical Agency for the purchase of the English and 
foreign patents of Parker’s Copper Deposition Process, and it is your 
directors’ intention to work an elzctric plant on the Thames, for the 
refining of copper, a branch of business which has not yet been estab- 
lished in or near London, but which has taken root in the north, and 
is of a very large profit earning nature. 

Messrs. Ward and Wilding, the present auditors of the company, 
retire, and offer themselves for re-election. 


Prorir and Loss Account, from January 19th, 1890, to 
September 30th, 1891. 
£ 


Dr. 

To Sundry purchases, expenses and cost of produc- 
tion from January 19th, 1890, to September 
30th, 1891, at Kentish Town Works, Barking, and 
the several river stations, and including Edin- 
burgh and other exhibitions and Windermere... 63,074 16 11 

» Head office expenses, including rent, insurance, 


directors’ fees, managing director's salary, &c.... 7,755 14 10 
» Interest on amounts paid up on shares in ad- 

vance, &. ... 179 10 11 
» Balance carried to balance-sheet, being net profit 


£73,485 8 9 


Cr. £ s.d. 
By Sundry sales and work executed during the 
period from January 19th, 1890, to September 
30th, 1891,and hireand chargings of launches, &c. 73,034 16 6 
», Transfer fees, discounts and premiums on appren- 


tices received during the period... 45012 3 


£73,485 8 9 
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BataNog September 30th, 1891. 


Dr. 
To Capital—10,000 ce shares and 25,000 or- 
inary shares of £10*each... 350,000 0 
Less—1,408 ordinary shares not yet issued, also ae 
share on 9,944 preference shares not yet 
up, and calls unpaid has 55,191 0 
£294,809 0 0 
» Sundry creditors:—On open accounts, on bills 
payable, and on directors’ fees; &. te .» 9,785 18 11 
é liabilities:—On claims not finall 
» Profit and loss:—Balance of this account from 
January 19th, 1890, to September 30th, 1891... 2,475 6 1 


£307,070 5 0 


Cr. 
By capital expenditure :—For purchase of the busi- £ 38. d. 
nesses of the Electric Traction Company, 
Limited, and Messrs. Immisch & Co., at Kentish 
Town, Barking, and the various stations on the 
river Thames, including all plant, stock-in-trade, 
book debts, ratents, and patent rights, &c., in 


accordance with the prospectus ... yea --- 242,000 0 0 
“ Less stock and work in progress and book debts ... 16,017 15 8 
£225,982 4 4 
», Add additional expenditure during the period as 
follows :—Plant, machinery, &c. ... 
» Launches, boats, charging stations, &c. ... O107 4 6 
» Furniture, trade fixtures, &c. bee ‘a an 901 8 1 
» Sundry book debts on ledgers considered good ... 5,574 0 11 
» Stock on hand and work in progress at Kentish 
» Bills receivable in hand _... 23,326 11 9 
», Cash at bank and in hand ... eas an 824 2 6 


» Proportion of expenditure on purchase of business 
and subsequent expenditure on instirances and 
rents unexpired carried forward to next account 641 14 6 


£307,070 5 0 


We have audited the above balance-sheet and accounts, and certify 
them to be correct and in accordance with the books and vouchers of 
the company. Warp AND WILDING. 

Bloomsbury Mansion, Hart Street, W.C. 


The first ordinary general meeting of this com was held on 
Friday last, December 18th, 1891. e Earl of ‘aibeeniatio, A.D.C., 
K.C.M.G., presided. 

The Secretary (Mr. THomas SmirH) having read the notice con- 
venting the meeting, the report was taken as read. 

The Cuarrmay, in his ing remarks, stated that in this instance, 
in moving the adoption of the report, he had to regret the absence, 
for unavoidable reasons, of two or three of their directors. He very 
much regretted their absence, because directors always liked, on the 
first occasion of meeting their shareholders at the general meeting, to 
have a full board, and give the full weight of the whole board to the 
remarks that were made, and to hear the observations that were 
addressed to them by the shareholders. Lord Egerton, one of their 
directors, was, unfortunately, obliged to attend a most important 
meeting of the Manchester Ship Canal, at Manchester, and, as they 
were aware, they had had a great deal of difficulties to meet, and it 
was entirely n that Lord Egerton, the Chairman of that com- 

'y, should be present at that meeting, and therefore he was unable to 
resent at theirown. The Chairman stated that Sir Henry Mance was 


suffering from illness which him leaving the house, so they 


would excuse his absence. Mr. Paxman was also detained on private 
business of a very important character, and would be unable to be 
age sa but the Chairman said that they were very much indebted to 
r. Paxman for his constant attendance and the great assistance which he 
always gavethem. He thought it wise to mention these circumstances 
before proceeding with the few remarks he had to address to them. 
This was their first meeting, and when rising to address the first 
meeting it was natural that one should carry one’s mind back to the 
time of the inception of the undertaking which was now under dis- 
cussion. They began, as the shareholders knew, from very small 
innings. Their numbers were very few, and they did not appeal 
to the public. Those who had promoted the thing were not pro- 
fessional promoters in any sense, but believers in a form of elec- 
tricity which he thought they were now gradually seeing the deve- 
lopment and success of. They began at Brighton with a small ex- 
perimental installation, and he was bound to say that on their first 
inception they committed as many mistakes as was to be expected 
under the circumstances. Every mistake was an object lesson, as it 
were; every mistake suggested its own remedy and its own cure, and 
gradually by dint of never shirking a difficulty, and by never trying 
to evade or get round it, but by simply meeting it, they found them- 
selves in a position some three years ago to go to one of the most pro- 
minent of the metropolitan tramway companies and to tell them that 
they hoped that they were in a position to show them that electric 
traction could compete commercially with the horse traction which 
had hitherto been the rule ong their lines, They were fortunate 
enough, principally through the instrumentality of Mr. Macpherson 
who was very intimate with many of the directors of the North Metro- 
politan Company, to inspire them witha little of their confidence, and 
the result was that they were allowed to supply electrsc traction along 
a small portion of their system, which consists in all of 41 miles. They 


gave the company up two miles, over which they were to run 4 
certain number of cars under the tramway company’s supervision. 
The arrangement they made with them was that they should pay 
44d,a mile. They were not quite sure at that time what it would 
cost them, but they were quite certain that the publicity which would 
be given to electric traction and the success which they hoped would 
attend their efforts would be fully worth their while, even if they 
were paid 44d., for which they contracted, and that amount were ex- 
ceeded. Part of the arrangement was that they should bear the cost 
of the expenditure, but that every shilling should be expended under 
the direct supervision of the North Metropolitan Company them- 
selves, and nothing done without their direct cognisance. They did 
that in order to appeal to an actually accomplished fact in case of 
their success, which he was hoping to say had ensued. They were 
then in a position not to glorify themselves, but to show that they 
could do this, to appeal to accomplished facts, and to appeal to a case 
where the statement which they submitted to the public was justified by 
the facts. For three years they had carried on the Canning Town 
line, the work of the North Metropolitan Company’s tramways. 
From the very first they met with the greatest kindness from the com- 
pany, and it encouraged them in their adyances, and at least granted 
them very full confidence, and he hoped to say that they had suc- 
ceeded very well upon that line ; so well, indeed, that in the year 1889 
the North Metropolitan Company had found themselves in a position 
to apply to Parliament for permission to extend over their whole 
system the principle of electric traction, and that would entirely 
weigh with the forces. Parliament granted their request, and gave 
them seven years on a reasonable basis in which they might arrange the 
necessary capital and pursue their operations. They thought that 
everything was gcing well; they had satisfied the company with 
whom they were contracting; they had iuspired them with the same 
confidence as themselves, and they had obtained from Parliament, as 
they thought, full authority to extend over a large porticn of the 
Metropolis the advantages of the electric system. Unfortunately the 
West Ham Corporation were of opinion that they ought to have a 
veto upon the construction of electric tramways throughout their dis- 
trict of a character which made it quite impossible to proceed with 
the work under those terms. They said, “ Parliament has granted 
you seven years in order to obtain your capital, and so we have no 
objections to welcome you amongst us for seven years,” and on many 
occasions the West Ham Corporation said that they were glad to 
have the pleasure of showing the world electric traction in its full 
operation. But,he hardly knew how or why they thought it neces- 
sary to insert under the Act of Parliament a provision that they 
should have a veto upon electric traction at 24 hours’ notice. They 
put in that though Parliament had granted seven years; they felt it 
necessary for their municipal purposes that if at any time during 
those seven years they should consider electric traction to be in any 
way objectionable, they should be at liberty to give notice to the 
North Metropolitan Company to remove the whole of their plant 
within 24 hours. He need not tell them that with an expenditure of 
£40,000, which had to be met by the North Metropolitan Company, 
that they, with any reasonable person, or any y of individuals, 
would not undertake the onerous responsibility hanging over them 
with the option of a complicated body, as it must be, that they should 
be called upon to remove their work within 24 hours. They conse- 
quently said that, satisfied as they were that electric traction was a 
tried success, and had been for two years a success, though they had 
permission tv do so from Parliament, yet, under the circumstances, 
they must again appeal to Parliament for some modification of the 
terms under which they would have to act. The company were in that 
ition at the present moment. They had renewed with the North 
Scoteopoliten Company the contract in a slightly modified form to 
work their piece of the Canning Town line, but until Parliament inter- 
vened, which he hed hopes they were going to be appealed todo in the 
next Session of Parliament, it was impossible for them to proceed further 
with that part of their system. They were working without accident, 
without hitch; they were working at a less expense than others. 
They had proved their case up to the hilt, and with the unfortunate 
circumstance atthe present moment, they were unable to proceed 
with that part of their business in London. That, of course, had 
affected the immediate returns which they might have ex- 
pected. He” pointed out that he was bound to say that it was 
no discouragement for their directors, and ought not to be so 
to the shareholders. It was toacertain degree deferring their just 
expectations, but he thought they would see that it was a 
matter entirely under Bill of Parliament, and that very kind and 
accommodating company with which they had had relations, namely, 
the North Metropolitan Tramways Company. He hoped next year 
that they would be able to give the shareholders a better account on 
that point. Referring to traction, naturally when a leadingcompany, 
such as the North Metropolitan a a had taken the matter in 
hand as a test matter, and had to declare to the tramway world 
whether or no electric traction was a success; any delay on theirpart 
naturally influenced the general body of tramway proprietors, and it 
was found that the General Electric Company had to wait for them 
as well as the North Metropolitan Tramway. They thought, from 
the enormous number of applications which were constantly being 
made to them to introduce electric traction into various towns and 
countries, that there was a very strong feeling arising among the.users 
of tramways as to electricity being the proper mode to adopt, 
and many proposals had been made to them to equip tramways in 
various parts of the kingdom. But-they would observe that the 
general rule with tramway companies was that they had usually 
locked up almost the whole of their available capital in their horse 
traction, in their purchase of horses and their maintenance, and in 
making all their stables and all the preparation for horse traction ; 
thus they had not a great demand of money. Though they desired 
to go in for electric traction, it could only be obtained by borrowing 
money. The Electric Traction Company had been asked to. supply 
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the money, but they had thought all along that they ought not to 
embark the shareholders’ money in anything which would be turned 
into akind of speculation by advancing money for the purpose of 
equipping tramways. They had, therefore, turned a deaf ear to any ap- 
lication which involved an expenditure and construction of electric 
traction installations upon the company, and he hoped that the share- 
holders would approve of the prudence which the directors had 
shown on that point. It had somewhat postponed their ultimate success, 
but it would make it all the more sure that success would arrive 
eventually. He next turned to another point in their business which 
had been very largcly developed, and which had been very successful 
to a degree which had given great satisfaction totheir directors. He 
meant pumping in mines and coal mining, which was even more 
recentthan pumping. Electric pumping in mines had been developed 
toa very considerable extent, and had employed their works in a very 
satisfactory manner, and with very fair returns. That, like the whole 
of the electric industry, was still in its infancy, and they hoped to see 
it very largely developed, for they had very great confidence in it. 
They had, he believed, a very considerable percentage of all the 
electric hauling that was done in mines in their hands—he had been 
told 75 per cent., but would not pledge himself to that. He left that 
to experts, but he thought that they had a very fair proportion of 
work that was done by electricity in mines, and from indications 
which were constantly coming before them, they saw that the —— 
authorities were getting more and more interested in electricity, an 
from its feasibility and the economical qualities, they believed that 
they would have an extension of electrical work. There was 
another point to which they had considerably devoted their 
attention, and that was to boats. On that point, he must say 
that they stood alone. They had got a considerable number 
of pleasure boats already on the Thames, started by Mr. Immisch, 
which had been continued and developed by that gentleman’s 
successors in the company. It wasdaily increasing. They found that 
foreign Governments were coming to them for electric traction to be 
supplied to their ships, and they had hopes of the English Govern- 
ment, but the English Government was not so quick in its movements 
as some other governments were. At any rate, they were acquiring 
avery considerable amount of confidence in the users of electric 
launches. They had also gone into the question of the electrolytic 
deposition of copper, and they found in that respect a very large 
ibility. From all that he and his colleagues had been able to 
an they found that in entering into that industry they were 
embarking into something which ought to have very good results. 
He did not like indulging in prophetic language, but he must enter- 
tain considerable confidence in his own mind, and he thought he also 
spoke for his colleagues, in ghe probable success forthem. They were 
purveyors of electric lighting plant. Lately, the St. Pancras people 
round their own immediate works had got an electric lighting instal- 
lation for lighting their districts, and he might say that the confidence 
which had been shown by the people in the St. Pancras district, in 
the immediate neighbourhood of the works of the company had been 
very great, and they (the company) had been called in for the electrical 
fitting of a very large proportion of those houses which had adopted the 
electric light in the district. That was very encouraging, because it 
showed the feeling which existed between them and _ their 
neighbours, and gave those an opportunity of seeing their work. He 
stated that tramways estimates sent out amounted to £400,000, some 
of which was in abeyance, in circumstances which he had just described. 
They had orders to the extent of £150,000 for electric traction for the 
next year. From the places where corporations themselves had taken into 
consideration the advisability of adopting electric traction over the 
municipal tramways, and in those tramways the difficulties that he 
had described in the case of the West Ham Corporation, and in the 
case of the tramway companies generally, would not occur. They 
were in intimate negotiations with some very large corporations 
who were proposing to alter their mode of traction to elec- 
tricity; and though it would not do for him to speak with any 
positiveness about anything which was not actually quoted, the share- 
holders would see that that was necessary prudence on his part. He 
hoped next year to be able to give them a very good account on that 
point of their business. He concluded his remarks by moving that 
the report and accounts be adopted, and the agreed dividend on the 
na shares be declared, and the same be paid on January 22nd, 


ee Futur seconded this resolution, which was carried unani- 
mously. 

The next business was the re-election of auditors at a salary of 
50 guineas. 

Mr. TurnER moved, Mr. C. Kiya Smrrx seconded, and it was 
carried unanimously. 

A vote of thanks, proposed by Mr. Espsmiru, closed the pro- 


ceedings. 


The Fowler-Waring Cables Company, Limited. 


THE third ordinary general meeting of this company was held on 
Fnday last at Winchester House, Old Broad Street, when Mr. W. 
Fowler presided. 

The secretary, Mr. D. Stephen, having read the notice convening 
the meeting, the annual report, which has already appeared in the 
ExecrricaL Review, was taken as read. 

The Cuarrman: Gentlemen, I have now to move that the report 
and accounts as delivered be received and adopted, and in doing so I 
wish to say in the first place that I am sorry Mr. Chamberlain, one 
of our most active and useful directors, is ill, or he would have been 

resent with us. He writes to say that he wishes me to express 
$ great regret at being absent, and his entire confidence in the 
future of the company. I have also a letter in the same tenor from 
Mr. Hardy, who is unavoidably detained in the country. Now, 
gentlemen, our report is so full as regards the actual position of the 


company, combined with the report of the manager, that it is not 
necessary for me to detain you ‘at any length. We have expressed, 
and I feel it very much, the regret that we have, at not being able to 
declare a dividend this year, but I can also say that I am not greatly 
surprised, because this is just one of those businesses that take some 
time to develop, and therefore we cannot expect to obtain dividends 
as soon as we might in many other kinds of business. Now all 
businesses, and especially a business of this kind, depend largely 
upon the management. When I was here a year ago I expressed m 
confidence in the management as just then settled. Our prese 
manager had been five months in office at the time we met last year, 
and I wish again now to express my still more entire confidence in 
him and my sense of the energy and ability which he has used in the 
management of the affairs of the company. And I think those wha 
know him outside the company will not be surprised at my making 
that statement. Now you will say “That is all very well, but we 
want to know what you think about the prospects of the company, 
Well, gentlemen, I expressed myself with satisfaction last year as to 
the future prospects, and what I then said has been, I think, well 
borne out. We have had a great increase in the business of the com- 

ny and we see before us immediately, I think, a still further 
increase and I have really great hopes—I think I may say expectations 
—that if we all live and are well this time next year we shall have 
something very satisfactory to report, and not merely to report 
but to divide, which is a great deal more satisfactory. We are having 
large additional orders coming in at the present time, and the con- 
tracts are numerous and very important. I think I am very careful 
in whatever I say about the position of the company, and I wou 
not hold out anticipations that are not likely to be realised. But ] 
have every confidence that this company, notwithstanding all the 
peculiar difficulties that it has to meet in the great competition, in 
the continued changes that take place in the inventions in electrical 
affairs, notwithstanding all these peculiar difficulties, I believe, with 
the kind of management we have now, that the coming year will be 
& prosperous one, and I hope, indeed, we shall have many prosperons 
years. I do not think I need detain you with any more details, the 
accounts speak for themselves. We have explained everything on the 
face of them, and every shareholder who has read them will under- 
stand them, but if there should be any question that occurs to apy 
shareholder, I shall be only too happy to answer it. I repeat my 
great regret that we have not something to give you at this time, 
but still I can say I have every confidence in the future of the com- 
pany. I beg to move that the report and accounts be adopted. 

— G. Fiemine seconded the motion, which was carried unani- 
mously. 

The Cuatrman then moved the re-election of the retiring directors, 
Merrs. W. Chamberlain and R. W. Eddison. 

Mr. R. 8. Warmne seconded the motion, which was agreed to. 

Mr. McIntosH proposed the re-election of the auditors, Messrs. 
Cooper Bros., & Co., which was seconded by Mr. Smart, and agreed to. 

The CHatrman: That is all the business, gentlemen ; I should just 
like to say that Mr. Eddison has lately been in America and has spent 
a great deal of time, and I think very usefully, in the interest of the 
company, finding out just what is going on and obtaining some infor- 
mation which will be of great value to us. 

The proceedings then terminated. 


The Giilcher (New) Electric Light & Power Company, 
Limited. 


A MEETING of the Giilcher (New) Electric Light and Power Company, 
Limited, was held last Friday at Winchester House, Old Broad Street, 
E.C. The secretary having read the notice convening the meeting, 
the chairman stated that the board wished the shareholders to give 
their sanction to the adjournment of the meeting for two months to 
enable them to complete all the usual business of the company. The 
principal reason for adjourning the meeting was, as we announced 
iast week, because the company’s chairman (Mr. De Castro) was on 
his way back from New Zealand, and the directors wished to wait 
until he returned so as to have a full report of the results of his 
visit. The chairman then formally proposed the resolution adjourn- 
ing the meeting. 

Mr. Gravina seconded the motion, and it was carried. 

The proceedings then terminated. 


Eastern and South African Telegraph Company, 
Limited.—The Eastern and South African Telegraph Company, 
Limited, notify that the coupons due on January Ist, 1892, on their 
5 per cent. mortgage debentures will be paid on and after that. date, 
at the banking house of Messrs, Barclay, Bevan and Co., 54, Lombard 
Street, E.C. Coupons should be left at the bank three clear days 
for examination. 

Electric Installation and Maintenance Company, 
Limited.—The name of this company was changed on Saturday last 
to the Crystal Palace District Electric Supply Company, Limited. 

West African Telegraph Company.,—The West African 
Telegraph Company announces a dividend of 3s. per share for the 
half-year ended June 30th last. 


TRAFFIC RECEIPTS. 
The City and South London Railway Company. Traffic receipts for last week 
amounted to £788, 
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788 ELECTRICAL REVIEW. — 
SHARE LIST OF ELECTRICAL COMPANIES. 
Highest. | Lowest 
250,0001| African Direct Telegraph, Ltd. 4 p.c», Deb. Regd. and to Bearer} 100 | 100 —108 | 190103 | 103 = 
,300,9807 | Anglo-American Telegraph, Limi' Stock 50 — 51 50 — 51 
2,849,510/ Do. do. 6 p.c. Preferred Stock 88 — 89 88 — 89 88? 88 
2,849,5107 Do. do. Deferred Kee ian Stock 13 — 134 132 134 13 { 
130,0007 | Brazilian Submarine Telegraph. , Limited 10 1i — 114 11 — 114 112 114 
63,2007 Do. do. 5 p.c. nds 100 101 —104 101 —104 1014 ave 
76,0001; Do. do. 5 p.c., 2nd Series, repayable in June, 1906 .. 100 104 —108 104 —108 m din 
77,9781 | Brush 1 Engineering Ordinary, Nos. 1 to 63,416 ... 3 34— 38 38 
69,9967 do. Non cum. 6 p. c. Nos. 1 to 63,41€ 2 2— 24 2 2 24 
40,0007 | Chili hone, Limited, Nos. 1 to 40,000 ... 5 44 34— 44 
50,0007 | City and South London Railway, Nos. 1 to 50,000 10 3— 5 24— 34 Sed dae | 
30,1521 | City of London Elec. Lighting Co., Ltd., Ord. 40,001-70,152, £4 paid 6 54— 6 54— 6 54 see 
$7,716,000 | Commercial Cable, Capital Stock es $100 145 —148 145 —148 ¥ 
224,850/| Consolidated Telephone Construction and Maintenance, Limited .. 14/- 4 
100,0007| Crompton & Co., Ltd, 7 p.c. Preference 1 to 20,000 5 6 6 5g 53 | 
16,0007 | Cuba Telegraph, Limited | 30 10 11 10 — il 
6,0002 | Do. do. 10p. c. Preference 10 16 — 17 163— 174 163 ie 
12 9311 Direct Spanish Telegraph, only paid) 5 33 34— 
6,000 Do. Op.c. Preference we ee ue 5 94— 104 94— 104 10 ees | 
60,710 | Direct United States Cable. 20 103 — 114 10g— 114 bes 
00,000 | Eastern Telegraph, Nos. 1 to 10 14 — 14} 14 — 144 1455 131; 
70,000 Do. 6 p.c. Preference ... 10 143 — 15} 15} 
200,0007 Do. . p.c. Debs. (1879 issue), repay. " August, 1899 100 107 —110 107 —110 ois 
1,200,0002 Do. p.c. Mortgage Debenture Stock bes Stock | 106 — 109 106 — 109 109 108 
250,000 | Eastern xtension, Limited 10 15 — 15} 15 — 15} 15 15 
Do. 5 p. c. (Aus. Gov. Sub.), ann. drgs. reg. 
78,3001 { Pp. ( } 100 | 104 —107 | 104 —107 = 
276,2007 Do. do. Bearer Nos. 1050—8,975 and 4,327—6,400 obs 100 104 —107 | 104 —107 
- $20,0007 Do. 4 p.c. Debenture Stock “Lita, Stock 107 —110 107 —110 ae oes 
Eastern and South African Telegra: h, p.c. Mort. Deb. 1900 
135,0002 } 100 | 103 —106 | 103 —106 
180,4002 Do. do. do. to bearer, Nos. 2,344 to 5,500 ii 103 —106 103 —106 se 
201,6007 Do, do. 4 p. c. Mort. Debs. Nos. 1 to 2016, red. 1909 100 99 —102 99 —102 101} 
45,000 | Electric Grnstndion, Limited, Nos. 101 to 45,100 . des . 10 64— 7 63— 7 6% 6;°; 
19,900 |*Electricity Sup 0. of Spain, Nos. 101 to 20,000 .. 5 
66,750 |. Elmore’s Patent Copper Depositing Co., Ltd, Nos. 1 to 66,750 2 1g— 2% 3 2 “La 
70,000 | Elmore’s Patent Cop iting, Limited., Nos. 1 to 70,000 |... 2 23— 3 24— 23 3 28 
67,385 | Elmore’s Wire Mfg., Tid., os. 1 to 67,385, issued at 1 p.m., all pd 2 1gj— 24 W-.: 2 1j oa 
20,000 | Fowler-Waring Cables, Nos. ‘301 to 20, 300 eee 10s. only = 5 2— 3 2-3 ne ras 
180,227 | Globe Telegraph and Trust, sar ag ror 10 9#— 10 10 “10 gi3 
180,042 Do. do. 6 p. Preference 10 143-15 15 15 14; 
150,000 | Great Northern Tel. ‘Company of eae one oa 10 18#— 19} 19 — 19} 19 as 
. 220,0007 Do. do. 5 p. c. Debs. (issue of 1883)... 100 105 —108 | 105 —108 ide 
12,1347! Greenwood and Batley, Ltd., Ordinary, Nos. 4667 to 14,000 ous 10 8— 8 8— 8 
9,6007 Do. 7 p.c. Cumulative Preference, Nos. 2 667 to 8,000 10 9k— 104 94— 104 sis bas 
41,600 a Gutta Percha and Telegraph Works, Limited 3 10 204— 214 204— 214 203 203 
200,0007 do. 4} p.c., Deb., 1896... 100 103 —105 103 —105 
17,000 seeduawtions Telegraph, Limited ... fe 25 41 — 43 41 — 43 423 42 
11,334 | International , Ordinary Nos. 22,667 to 34,000 .. ds 10 4— 5 6 
11,334 Do. Preference Nos. 5 667 to 17, 000 10 9} 9} 
38,348 | London Platine Limited 10 6— 7 6— 7 
100,0007 Do. do. 6 p. ec. Debentu 100 105 —108 105 —108 ts 
43,900 |*Metropolitan Electric Sup Tia, Nos. 6,101 to 50,000 paid) 10 103 93— 10 | 
. 447,2341| National Telephone, Limi Nos. 1. to 438,984 obi 5 48xd 48— 
15,000 Do. 6 p.c. Cum., 1st Preference... 10 124}— 12%xd| 124}—12#xd; 123 


15,000 Do. 6. p. c. Cum. 2nd Preference ... de 10 


12 —124xd) 124 | 12 
420,0007| 44 p.c. Deb. Stock Prov. Certs. fully paid 


107 —109 | 107 —109 | 108 


bo 
| 

bo 


250,0007 (issued at-5 p.m., all paid) sis a8 25 29— 32 | 29 — 32 304 
6,3187| Notting Hill Electric Lighting Company, Limited, £8 paid 10 64— 73 | 6— 7 
220,000 Oriental Telephone, Ltd., Nos. 80,001 to 300,000" (11s. only paid) 1 ta — vs ts— te 
9,0007 | Reuter’s Limited .. 8 8} 8} 
18,680 | St. James’s & Pall Mall Electric Light Co., Ltd., Ord., 101—18 ,780 5 84— 9 84— 9 8% | 8% 
7,900 Do. do. do. 7 per cent. pref. 5 7% 7 74 
3,381 | Submarine Cables Trust a Cert. 117 —122 117 —122 sss 
78,949 | Swan United Electric Light, Limited .. (£34 only paid’ 5 43 44— 432 4, 
37,350 | Telegraph Construction and Maintenance, Limited . 12 42 — 44 42 — 44 434 423 
- 160,000 Do. do. 5 p.c. Bonds, red. 1894 100 102 —105 102 —105 ove 
58,000 | United River Plate Telephone, Timid 2 5 1— 2 1— 2 Bet pe 
146,370 Do. do. p.c. Debenture Stock Stock 85 — 95 85 — 95 
| West African Telegraph, 7,501 to 23,109... 10 7— 8 7— 8 
271,400 Do. do. do. 5p.c. Debentures wa Pe 100 97 —100 97 —100 
30,000 | West Coast of America —e Limited eos 10 34— 44 34— 4h 
150,0007 |, ,. Do. do. do. 8 p.c. Debs., repayable 1¢ 1902 100 100 — 105 100 —105 
67,0077 | Western and Brazilian Telegraph, Limited 15 10}— 103 103— 103 103 = 
30,3647 |‘ Do. do. do. 5p.c. Cum. Preferred |.. 74 62 675 
30,3647; - Do. do. dc 5 p. c. Defe 74 4— 4 4— 44 ors 
189,700? Do. do. do. 6 p.c. Debentures ‘ta, ys 1910 100 103 —106 103 - -106 
237,2007 Do 6 p. c. Mort. Debs., series “ B” of *80, red. Feb., 1910 100 103 —106 103 —106 
88,321 | West India and T ph, Limited... a 10 1j— 12 1g— 14 13 
34,563 Do 6p. c. 1st Preference 10 9} 9— 9} 94 
669 Do. 6 p. c. 2nd Preference 10 7— 8 74— 8 
$1,336,000 | Western Union 8. Tel., c.. Ist ortgage (Building) $1,000 118 —122 118 —122 
173,1007 ‘Do. 6 p. c. Sterling ds .. 100 98 —102 , 98 —102 ° 
59,900 | *Westminster Electric Supply Corp., Ord. Nos. 101 to 42,953 5 6i— 62 64 


* Subject to Founders’ Shares. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 

——— Electric Tramway Company, oo £10 (£64 paid’, 74—7§.—Electric and General Investment, Shares of £5, £1 paid, 22—34.— 
European Sims-Edison Torpedo Company, shares of £20, fully paid, 20—204.—Halifax and Bermuda Cable, 44 per cent. bonds, 

85—95.—House to House ++ anoles (45 paid) 44—5. —{ Liverpool Electric Supply, Shares of £5, £3 paid, 2223. Shares of £5 (fully 
id), 4g—5}.—London Electric Supply Co Corporation, Ordinary (£5 paid), 1—14. Do.6 per cent. Preference, 17—2}.—Manchester, 

Edis aad and Swan Company, £9 (£1 paid), 4—§.—National Telephone Debentures, 24—3 prem.—Woodhouse and Rawson Ordinary 

£5 (£2 10s. paid), 24—2§.— £5 erence, fully paid 38—33.—Wards Electric Car, £10 paid, #—1. 


{ Quotations on Liverpool Stock Exchange. 
Bank Rate or Discount.—34 per cent. (December 10th, 1891), 
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THE HEILMANN ELECTRIC LOCOMOTIVE. 


In a recent issue of the Review, a brief description was 
given of the system of electric traction devised by M. J. J. 
Heilmann. This method differs from others previously 
sketched out, in so far that the current is produced on the 
train according to requirements, no fixed conductor being 
employed. A company has now been constituted to promote 
this system in Paris under the title of the Scciété Anonyme 
de la Traction Electrique, with a capital of 300,000 francs 
(£12,000), and with headquarters at 30, Rue de Grammont. 

It will be remembered that the original scheme provided 
for the generation of the current on the front vehicle or loco- 
motive, and for its passage to motors arranged throughout 
the length of the train. This project would have neces- 
sitated considerable expense, as a complete train would have. 
had to be built, and the inventor has therefore modified his 
system, which is to be experimented with on the Chemin de 
Fer du Nord. Mr. Heilmann informed a correspondent last 
week that he is not prepared for the present to publish 
drawings of his electric locomotive which forms the modifi- 
cation of his system. 

The locomotive, the construction of which is now nearly 
completed, is 15 metres, or say, 50 feet long, and its head is 
formed in the shape of a prow to reduce the resistance of the 
air. It is mounted on two bogie trucks, each of which has 
four axles provided with wooden wheels 3 feet 4 inches in 
diameter. Arranged upon each axle is a three-phase motor 
of the Brown type, to which the current is conveyed by three 
conductors. e armature revolves, and by means of 
rubbing contact pieces a variable resistance can be inserted 
in the circuit to regulate the speed. 

The boiler is carried in the rear of the locomotive, and is 
of the Lentz t It is capable of supplying steam to an 
engine of 600 H.P. The engine, which is of the horizontal 
type, has tandem cylinders ; is arranged to work at 180 lbs. 
aye and the average speed is 300 revolutions per minute. 

he shaft of the engine is coupled direct to the generating 
Brown three-phase dynamo. A second engine is provided to 
drive a small continuous current dynamo, which is used for 
exciting the large machine and for lighting purposes. On 
the front of the locomotive is arranged the driving platform, 
where the driver has within easy reach the controlling and 
regulating switches and compressed air brake handles. Water 
tanks and coal stores are arranged on each side of the boiler, 
so that the locomotive also forms the tender. The loco- 
motive, as already mentioned, is to be shortly tested on one 
of the lines of the North of France Railway Company, and 
the promoters of the system anticipate that the Heilmann 
electric locomotive will prove as economical as an ordinary 
steam locomotive. 


THE ELECTRICAL WORKS AT GABLONZ. 


[FROM OUR OWN CORRESPONDENT. ] 


Tue town of Gablonz, in Bohemia, has been for some time 
possessed of electrical works which are carried on by an 
undertaking under the style of Mahla, Hoffmann & Co., and 
deserves notice, as they are about to be worked by means 
of accumulators. Hence it appears likely to furnish further 
information on the behaviour of accumulators in central 
stations. The accumulators are on the Tudor system, which 
is being very zealously pushed by those firms which represent 
the continuous current system in Austria-Hungary. It is to 
be hoped, in the interest of the cause, that the working results 
of this establishment, as obtained with accumulators, will be 
given unmodified to the public, in order that it may at last 
have the c.cyey J of forming a conclusion on authentic 
grounds which of the conflicting statements on the technical 
and commercial value of accumulators is in accord with facts. 
Concerning the construction of these electrical works, the 
following details are taken from the Gablonz local papers :— 

The works are combined with an industrial establishment 
already existing at Brandl, a small hamlet bordering on 
Gablonz, whereby both the installation and the working 
expenses are considerably reduced. Such very practical com- 
binations of electric works with industrial establishments 
already existing have for some time met with especial 


approval in Austria-Hungary, and are projected in many 
es. This idea certainly deserves imitation, as it promotes 
the development of electrical works, since it is thus prac- 
ticable to conduct works economically where the erection of 
electric central stations with buildings erected for the ~~ 
pose, and with an independent staff, would be unprofitable. 

The machinery station is in the workshop of the firm 
Karl Hoffmann and Sons, at Brandl. For the present, two 
continuous current dynamos and a reserve dynamo have been 
erected, each of 60 H.P., which, exclusive of the reserve 
machine, are able to feed 1,000 glow lamps. 

The accumulator station is in a house which has been 
specially built in the Neubaugasse. The battery of accumu- 
lators consists of two series each of 86 elements, which are 
charged on the two-lead system, discharged on the three-lead 
system, and are capable of independently feeding 750 glow 
lamps for five hours. Both stations can therefore effect the 
service of 1,750 lamps burning simultaneously. 

The supply-leads consists of a two-lead system of copper 
cable, well insulated with a double coating of lead, and, in 
addition, with a compound sheath of hemp tissue saturated 
with non-conductive mass. All the cables, both of the supply 
leads and of the distributive net were laid down in strong 
wood channels, saturated with creosite, covered with melted 
asphalt, and closed with wooden lids. 

The distributive leads pass for the present from the accu- 
mulator house in two sets of three leads each and ramify 
hence over a considerable part of the town. One triple 
conductor (two circuits with two so-called outer conductions 
and a common departure conduction for the one and a 
return for the other circuit) leads from the Neubaugasse 
through the Marktgasse to the Old Market, past the savings 
bank to the switch-box, at the corners of the Gebirgstrasse, 
and the Old Market ; thence through the main street as far as 
the Hotel Krone. Branches pass from the Old Market upwards 
to the corner of the Schulgasse and on to the main road, 
and from the first switch-box through the Steinstrasse 
across the New Market to the corner of the Géthegasse and 
from there to the Gebirgstrasse. A branch from the second 
switch-box leads through the Town Hall Street across the 
New Market, through the New Market and through the 
Josefstrasse up to the Catholic Church. The opposite corners 
of the New Market are connected with each other. 

The other triple conductor leads from the accumulator 
house through the Mozart-gasse and the Gebirgstrasse to 
the offices of W. Klaar. Branches pass through the Mozart- 
gasse through the Humboldtgasse to the Gebirgstrasse, also 
from Jeiteles offices to the ice run over the Neisse, the 
Thalstrasse down to the new bridge from the Gebirgstrasse 
into the Schillergasse, and on the other side into the Pearl- 
gasse up to Miiller’s restaurant. 

Each district along the net can be connected for lighting 
and power on conditions laid down by the company. 

The installation has been carried out by Kremenetzky, 
Mayer & Co. ; the accumulators by the Joint Stock Accumu- 
lator Works (Vienna?), and the cables by the firm A. 
Jacottat and Co., of Vienna. 


ELECTRIC LIGHTING OF STEAM CARS. 


AxourT a year ago the inauguration took place in the environs 
of Paris of a new service of steam tramcars on the Franck 
fireless locomotive system, the line extending from the Arc 
de l’Etoile to Saint-Germain. The locomotives receive their 
store supply of steam at two depots near the extremities of 
the line, at 45 lbs. pressure, and this is reduced and furnished 
to the cylinders at about 141lbs. Each train consists of a 
locomotive, a goods car immediately behind, and from two 
to five first and second-class passenger cars, according to re- 
quirements. A system of heating all the cars in winter has 
been introduced, and the electric light has also recently been 
adopted. 

The current is supplied by two batteries of each 14 cells, 
connected in series, and placed in boxes arranged on each 
side of the cars. The cells are of the Julien type. Lamps 
of 15-C.P. are used for the lighting of the cars, and the cur- 
rent passes from one car to the next along a two-wire cable 
terminating in an ingenious contact-piece devised by M. 
Grivolias, and which answers all reqiirements in the 
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handling of the vehicles. This contact comprises 
two pieces—one male, and the other female — ar- 
ranged to be connected with similar contacts on the next 
car. This arrangemént is considered to be better than that 
of having the same kinds of semi-contacts on both sides, 
whilst at the same time the connection between two vehicles 
can only be severed by pressing a button. The charging 
station, which is at one of the depdts, contains a Julien dy- 
namo, giving 40 amperes at 140 volts, when driven at 1,400 
revolutions bya Davey-Paxman compound.engine. A special 
charging platform, where eight batteries can be dealt with 
simultaneously, is provided, and here the changing of the 
cells takes place. 

The glow lamps in use are of the Khotinsky type, and in 
addition to these, electric bells are fitted in the cars. A 
second dynamo is employed for lighting up the depét with 
both are and incandescent lamps. The lighting of the cars 
is said to be very satisfactory. 


REVIEWS. 


Central Station Management and Finance. By H. A. 
Foster. ©. C. Shelley, College Place, New York; H. 
Alabaster, Gatehouse & Co., Hlectrical Review Office, 
22, Paternoster Row, London. 


The contents of this book are based upon a series of articles 
prepared by the author at the request of the editors of the 
Electrical Engineer, and published in that journal during the 
present year. It has been the aim throughout to develop a 
practical plan applicable to the vast majority of central 
stations in this country, and to lay down rules not only for 
a good scheme of organisation, but for a satisfactory basis of 
account-keeping: The text embodies a large number of 
forms, blanks, sheets, registers, tickets, labels, analyses, &c., 
such as have been in actual use by the writer, and the regular 
employment of which has added greatly to the efficiency and 
earning capacity of central stations with which he has been 
connected. Interspersed in the text will be found many 
hints and suggestions that deal with station operation, and 
that bring out the close relationship between sound engi- 
neering and scientific bookkeeping. In a station that is 
properly conducted, the system of organisation that is esta- 

lished in the dynamo room and the engine room will run 
through to the last figure of its balance-sheet. The hands of 
the superintendent or electrical engineer will be strengthened 
by the knowledge he cujoys of the manner in which his work 
is telling day by day in higher economy of operation and in 
the growing margin of profit. While almost any of the 
blanks may be used individually, the author earnestly re- 
commends a close adherence to the general scheme he has 
worked out. To the managers of central stations in England 
we cordially recommend this valuable little work. 


Lubrication of Machinery and of the Rolling Stock on 
Railways.* By Er. Verny. Paris: G. Carré. 


The author of this work undertakes to discuss certain 
novel appliances and procedures for lubricating machinery 
by means of which the wear and tear due to friction is 
suppressed and the waste of motive power and of oil is 
selnoid to a minimum. He next considers the means 
employed for securing the greased surfaces against dust, even 
where it is most intense. He proposes a new dynamometric 
method for the assay of lubricants and the determination of 
their standard or lubricating degree. 

This dynamometric method he proposes to apply to 
ascertain the coefficient of friction for various lubricants on 
hard or soft alloys, for the determination of the power wasted 
corresponding to the wear and tear of the crank-pins and 
bearings occasioned either by insufficient lubrication or by 
the clotting of the oil, &c. He then passes to a comparative 
trial of the various methods and appliances employed for 
greasing machinery and to the direct measurement of the 
force absorbed by every machine in action. 

It will be seen that the author pays little attention either 
to the original acidity of an oil or to its power of taking up 


* Graissage des Machines et du Matériel rowlant des Ohemins de Fer. 


oxygen and becoming acid and resinous. These -bad- pro- 
perties and their degree cannot, of course, be pose al by 
any machine, but require a chemical examination which is 
conducted upon a small sample. 

There is an appendix to the work which treats of the 
stability of the universe and perpetual evolution. 

We are somewhat staggered to find questions of trans- 
cendental physics and chemistry discussed as a tail-piece to a 
work on wheel grease. Upon the genesis of matter M. 
Verny throws no new light, or rather he does not state very 
definitely what views he holds. But he is evidently hostile 
to organic evolution and can hence scarcely be expected to 
regard with favour the ideas which have been put forward 
concerning the origin of our accepted elements. Without 
any wish to be discourteous we must gently remind him of 


-the old proverb : “ Ne sutor ultra crepidam.” * 


BRITISH ASSOCIATION FOR THE ADVANCE. 
MENT OF SCIENCE, CARDIFF, 1891. 


REPORT OF COMMITTEE ON THE PHENOMENA ACCOM- 
PANYING THE DISCHARGE OF ELECTRICITY FROM 


POINTS. 
(Concluded from page 684.) 


Effect of Curvature of Discharging Surface. 

Section 4.—Two conclusions appear, then, to result from the foregoing. 
In the first place, the absence of discharge below a certain definite 
potential, which is constant for given conditions, implies the breaking 
down of some resistance before electricity can pass off at a point; 
and, secondly, the fact that fis independent of d points to the near 
neighbourhood or actual surface of the point as the seat of this 
resistance. 

All. this is in accordance with what is known regarding the 
discharge of electricity in gases, and is indeed only what one would 
naturally have expected. It still remains to consider whether the 
resistance to discharge is to be sought in the gas itself, in the 
surface of the point, or in both. ; 

The possible ways in which resistance may arise are, I think, all to 
be included under three heads : 

(a) It may exist in the gas itself, to a greater than molecular 
distance from the point. For this the gas must become possessed of 
something in the nature of structure round about the point—i.c., 
cease to be gas in the ordinary sense of the word—and the only kind 
of structure that suggests itself as likely is that of the polarised 
Grotthuss chains, which Prof. J. J. Thomson has used with such 
effect in his beautiful theory of striz. hae. 

(2). It may exist at the surface of the metal only, and consist in the 
tearing away from the point by electrical force of electrified particles 
which are clinging to it (a special case of which is the forcing of 
charged particles through a non-conducting layer on the point.) 

(c). Or it may mean the pulling off of something in the nature of 
a film possessing surface-tension. 

As a matter of fact (b) and (c) are two opposite extremes of the 
same phenomenon. In both, particles adhering to the point are 
pulled off, but the adhesion (d) is normal to the surface only—iv., 
between the particles and the metal—while in (c) it is tangential to 
the surface only—i.e., between the particles themselves. An actual 
case would lie somewhere between the two, and probably much 
nearer to (+) than to (c). : 

Now in the case (a) of Grotthuss chains the field, /, at the point, a8 
measured by the pull upon it, should increase as the sharpness of the 
point increases; and for two reasons. In the first place, for chains of 
given length there will be some average strength of field required to 
break them, the value of which will always be less than that measured 
at the surface of the point on account of the divergence of the lines. 
of force there; and the difference between the measured and the 
average field will be more marked as the divergence —i.c., the sharp- 
ness of the point—increases. Secondly, the chains will be shorter at 
a sharp point than at a blunt one on account of this same divergence; 
and this again will necessitate a stronger field to break them, for much 
the same reason that a short piece of iron is harder to magnetise than 
a long one. 

The same sort of variaton of / with sharpness of point will occur in 
the case of (c), if the mechanical pull of the field on the point-surface 
be looked on as having to tear off a film stretched over it. ’ 

But to pull small particles off a point whose radius of curvature is 
large compared with their diameters will always require the same 
value of f. Hence (b) differs from (a) and (c) in requiring that / shall 
be independent of r. : 

The effect on f of altering + was therefore investigated. Steel 
needles were ground by a watchmaker to hemispherical points of differ- 
ent diameters and burnished with a hard steel-tool. The values of / in 
air were then determined for each at various pressures; the instru- 
ment used being the smaller of the two described in section 8. Curves 
connecting air-pressure, py, and f were then plotted, and from these 
the numbers given in Table II. were taken. The values of / for 
positive discharge ave given for three pressures—76, 40, and 20 centi- 
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metres of mercury. Those for negative discharge are only given as 
20 centimetres. The reason being that the latter show a good deal of 
irregularity at high pressures, seeming as will be seen later, to depend 
largely on the condition of the point-surface, which the positive values 
do not. The values of / for needle c are inserted with queries, as 
they are almost certainly too high. The extreme fineness of its point 
necessitated a very rapid tapering to the sharpest part, so that a good 
deal of the measured pull must have been due to lines of force starting 
from its sides. This is borne out by the numbers in the four last 
columns. 

Now, these columns show that below a point radius of pth milli- 
metre, f varies in close proportion with r—*, and they consequeritly 
negative hypothesis (+). But they also negative (c), for the pull per 
square centimetre normal to a film of surface-tension, T, and radius of 
curvature 7 necessary to break it is proportional to T/r, and if this 
pull is to be supplied by / it follows that #2 must be proportional to 
t/r, Which gives — 0°5 instead of — 0°8 as the power of r with which f 
varies. Even — 0°5 is higher than can be assumed, for it is calculated 
on the supposition that there is no cohesion between the film and the 
point, and the existence of cohesion would still further reduce the 
power of 7, as tending to bring the film nearer to class (5). 

Resistance to ‘discharge at a point is thus to be found in the sur- 
rounding gas, and is, therefore, practically reduced to the breaking 
down of Grotthuss chains, the length of which are not negligible 
compared with the radius of curvature of the point. I do not mean 
by this to exclude surface-resistance as a possible factor in discharge 
—indeed, what follows shows that it may be very appreciable; but it 
is not the whole, nor, I believe, an important part, of the resistance 
at a clean point. 

Section 5.—After a point has been used for discharge for some time 
its resistance increases greatly, and when discharge occurs it begins 
with a suddenness and violence which is very suggestive of the 
bursting of a film. The effect is increased if the point be now re- 
burnished (without regrinding), though this process makes it look as 
if it had never been used. For instance, curves II. are those con- 
necting the pressures of the air with f for needle H. The continuous 
curve, A B, represents / at the commencement of positive discharge, 
cp being for negative. The readings for these two curves were taken 
alternately, two at a time, the pressure being gradually increased. 
They correspond to an unused clean needle. The cloud of points 
(o for positive and x for negative discharge) was obtained on 
attempting to repeat the curves, and it was noticeable that each 
repetition increased the values of 7, though the needle was well 
polished on dry wash-leather and rouge each time. Afterwards the 
needle was re-burnished, and the dotted curves, E F (+) and G H (—) 
obtained, showing a still further increase of / and no less irregularity 
in its values than before. 

The above, therefore, furnishes evidence of the growth cf resistance 
at a point where it is used. That the current does not permanently 
clear the formation away in gettirg through is obvious from the 
readings ; but if a reading be taken quickly after another with a point 
in this condition, the second value of / is often slightly lower than the 
first; as if the film had not had time to finish forming again after 
the first discharge. Now if this were so it would follow that 
the value of 7, when the current stops, should be less than when 
it starts (for a used point only; the two values agree closely 
for a clean one). To test this, needle H was again taken and 
the values of / determined for various air-pressures at the point 
when the current just stopped, the potential of the needle 
being gradually diminished until a high resistance (7,000 w) Elliot 
galvanometer between the needle and the earth stood at zero. The 
results are given in curves III. a Bandcp for the unused point 
are repeated from curves II. for comparison. J K and L™ are the 
new curves. They are marked by circles. The agreement between 
JK and a B could not be closer, and points unmistakably to a 
temporary cleaning of the point while current is flowing. 1. mM, for 
negative discharge, is very curious—coinciding as it does with c p 
at low pressures, while it leaves it so completely higher up. It was 
noticeable that just in proportion as the two curves diverged, the 
stoppage of the current was marked by increasing suddenness. At 
high pressures it was impossible to get the needle to discharge at all 
with a small current; either the flow was strong or it stopped 
altogether with a jerk—the same effect, though almost microscopic, 
being just perceptible at the cessation of positive discharge also. 
This being so, it follows that the values of f on the negative curve 
really correspond to a strong current and not to the point where the 
current stops. Hence their greater values. The sudden cutting off 
of the negative current was very striking, and suggested rather 
forcibly the covering over of the point by some sort of film that had 
been perforated by it. It is true that the positive discharge was 
hardly affected, but this is only an example of what has been already 
alluded to—the relatively greater instability of negative than of 
positive discharge. 

Although the silent discharge from a point does not appear to have 
the power of permanently clearing away surface-resistance, sparks do 
so readily enough—though under suitable circumstances they will also 
form it again. In making the measurements on needle B (Table I.), 
the discharge at the last recorded (+) reading took the form of a 
spark. .4/p was here 1'59. On repeating the reading it had risen to 
1:95. A third discharge brought it back to 1°62, and after that it 
continued to oscillate between these two values for some 20 or 30 
times with hardly a break in the regularity. Obviously one spark 
formed a resistance, and the next blew it away again. The character 
of the sparks was quite different, too. The one which formed the 
resistance was thin and sharply defined, and spread out for a con- 
siderable distance over the plate like a splash. The other was much 
brighter, straight, and without any signs of a defined edge. 

While, however, the above is evidence of the existence of surface- 
resistance at used points, the fact that the values of f at beginning 
and end of discharge are practically identical for a clean point for 


both positive and negative electricity, may be regarded as showing 
that such resistance is either very small or non-existent on points 
which have not been used before. 


Atomic Charge. 


Section 6.—Assuming, then, provisionally that cohesion in Grotthuss 
chains is the sole cause of the resistance offered to discharge at a 
clean point, and that gas atoms are consequently concerned in 
carrying the electricity when it does so,* there arises the interesting 
question as to the amount of charge carried by each atom ; and one 
is tempted to see whether the above measurements throw any light on 
it. Without in any way pretending to settle the point, the following 
considerations seem to me to render it probable that the electro- 
chemical equivalent of gas atoms is of the same order of magnitude 
as that of the same atoms in electrolytes. : 

The essence of a Grotthuss chain is that it shall consist of molecules 
capable of being split into two parts, one of which is charged after the 
split with positive electricity and the other with negative. These 
charges may exist separately in the molecules to start with, or they 
may be induced by an electrostatic field—but in either case it is the 
field which subsequently arranges them in chains; and the breaking 
down of the chains occurs when the mechanical pull of the field on 
the charged parts is sufficient to overcome their mutual affinity. 
This affinity may be due to one or two causes or their combinations. 
Either it is (a) the electrical attraction of two initial charges, or it is 
(b) a cohesive attraction without any previously existing charges, or 
it is (c) both. One of these three it must be, if by cohesive attraction 
is understood the sum of all non-electrical forces between the two 
parts of the molecule. 

Consider the first (a) of these cases. If the molecules hold together 
by internal charges, they may be represented thus in their free state : 


the lines in between the pairs of atoms signifying lines of electro- 
static force. A chain of such molecules will give way when it is put 
in a field of force just strong enough to redistribute the charges by 
induction, so that half as many lines pass between a and B, c and D, 
&c.,as before, and the remainder pass between B and ©, p and B, &c. 
This state of things may be represented thus: 


Put in another way, the strength of the field which will do this is 
rather greater than that which would induce on each of the two end 
atoms of the chain half their assumed initial charges, supposing them 
to be connected by a fine conducting wire. It depends thus on the 
length of the chain being greater as the chain is shorter. 

In the case ()), a constant cohesive affinity between the two parts 
of the molecule, it is necessary to suppose that electricity can pass 
from one to the other under the influence of induction when they 
are put in a field of force, in order that after separation they may be 
oppositely charged. The following figure shows a chain of such 


molecules on the point of breaking down, the break occurring when 
the cohesive forces (~~--~-~-~ are just overcome by the elec- 
trical forces (————) set up by the field. Here, again, the longer 
the chain the weaker the field required to break it; and as the cohe- 
sive forces are constant, and the electrical forces are dependent, for 
given molecular arrangement, only on the charges induced in the 
molecules, it follows that these charges will also be practically con- 
stant, no matter what the length of the chain may be. 

In both these cases, therefore, for all lengths of chain, the atomic 
charges at the breaking point are constant; in case (+) being rather 
less than such as would be induced by the field on the end atoms, 
supposing the latter to be connected by a conductor; and in case (a) 
less than twice that amount (less because the chain is not a continuous 
conductor). Their values might thus be calculated in terms of / if 
the geometrical conditions were known. This, however, is not the 
case under the conditions of actual experiment; but by arranging that 
the chains shall consist of single molecules only, it is possible to get 
an idea of the magnitude of the charge in question. Reduce in 
imagination the discharging point to molecular dimensions ; and find, 
by what is rather violent extrapolation, the corresponding value of / 
at discharge from the constant in Table II. The Grotthuss chains 
will have been reduced to single molecules by the reduction of the 
point, and by supposing them to be spheres the + and — charges in- 
duced on their opposite sides may be calculated. These charges will 
then represent in the case of («) half, and in the case of (+) the whole 


of the atomic charge. 
1 
Taking the diameter of a molecule g * 10° centimetres, the 


value of f at the centre of a molecule opposite the point is (from 
Table II.) 
f= x 10+) 31 x 10’ E.S. units. 


which will induce on a conducting sphere of the same dimensions 
equal and opposite charges of 


This number is greater than the atomic charge (or than half the 


* This does not preclude the possibility of metal dust in the dis- 
charge after it has once started. 
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atomic somee) because it is calculated from measurements on chains Taste III. 
of many molecules, which, as was i out above, are not conduc- Needle. %. 1. 
tors, but only lines of high 8.I.C. Now the most probable value of the c eee 07 x 10-* oes 0°31 ooo 0°20 
ionic charge of oxygen is 10—"', which, considering the extent of the D 16 ie 0°42 0°36 
extrapolation and the fact that the above number is too great, is in E " ae 0°39 0°34 
sufficiently striking agreement with it. It is at any rate satisfactory ar 403, 0°48 0°35 
that the experimental number is the larger of the two. : G 484 , 0°48 0°44 

It is interesting to see whether a similar result is to be got from wm ns 652 ,, 0°50 0°39 
measurements of sparks between plates. Taking Dr. Liebig’s numbers z a 0°53 0°42 
above referred to,I find, following Prof. J. J. Thomson, that the Zz 

8 

formula f = ; + 150 expresses the results for the smallest spark- 10°9 ba 0°52 0°46 
lengths in air fairly well, considering that the numbers for that part ee “ia 318 Ci, 0°61 0°58 
of the curve are rather i . The values of a lie between 1:9 N 457) oy 0°69 i 
and for the five smallest spark-lengths (7 = 00066 to 0°0245 centi- [0°80] 


metres. Extrapolating for a distance between the plates of 
4 x 10-, the field between them comes to be 4 x 10-*. This would 
induce a still higher charge (8 x 10~%) on a spherical molecule; but 
it must be remembered that these data are much further removed 
from molecular dimensions than mine. 

On the other hand, there is a case accessible of what may, perhaps, 
be called discharge between plates, which takes place actually 
within molecular dimensions: I mean the passage of electricity at 
the cathode of a voltameter. Here, if a step of potential of, say, one 
volt be assumed, and if f stand for the corresponding field between 
the liquid and the metal of the cathode, 


1 1 2 4 
f x ~ 300 = 3 10° ES. units. 


This is capable of inducing on a spherical molecule charges of 
15 x 10-" ES., a number which cannot be distinguished from the 
ionic ¢ . Moreover, no reduction is necessary here as the 
data of calculation are from measurements made direct on single 
molecules. 

Taking, then, these three calculations together, and having regard 
to the fact that the nearer the conditions of experiment approach 
molecular arrangement the closer are the results to the value of the 
ionic charge, I cannot help thinking that they furnish strong grounds 
for supposing that electrified atoms in gases are associated with the 
same quantity of electricity as in electrolysis. 

As regards the third possibility of molecular cohesion (c) mentioned 
above, that it is due to a combination of (a) and (5), it is impossible, 
without knowing the relative values of the two forces at work, to 
get any idea of the atomic charge from the value of f. All that can 
be said is that it will be less than the value calculated for atoms held 
together by electrical attraction only. Even in this case, therefore, 
there is nothing to negative the presence of ionic charges in gaseous 


conduction. 
Effect of Pressure. 

* + Section '7.—I£ the conclusions arrived at above be correct, one may 
picture a metal point on the verge of discharging as a smooth curved 
conducting surface studded all over with Grotthuss chains standing up 
on it like bristles. The density of charge upon it will thus be far from 
uniform. It will reach a maximum at the root of each chain, the 
quantity collected there being constant* for a given gas, independent 
of the length of the chain, and equal, perhaps, to the ionic charge of 
the gas atoms. In between the chains the density will be much less. 

. Now the field, 7, measured by the attraction of a plate on a needle 
point is the average number of lines of force per square centimetre 
of the point-surface, and takes no account of the manner in which 
they are distributed over it. This is because the point is so small 
that the lines have room to become uniformly sp out before they 
reach the plate. Hence it follows that, for different dispositions of 
the chains, the measured values of / may be very different, and yet 
the number of lines of force running through each chain be the 
constant number co: mding to ionic charge on its atoms; /, in 
fact, for a given amount of induction per chain, depends both on the 
length and on the closeness of the chains. Great length, or great 
closeness, or both, means that the ter part of the lines proceeding 
from the point have been absorbed by the chains, hardly any passing 
in between them. In this case fis practically proportional to the 
number of chains per square centimetre, and is independent of their 
lengths. On the other hand, very short chains, or very few to the 
square centimetre, or both, means that / is sensibly independent of 
their closeness, but is now dependent on their length, being inversely 
proportional thereto so long as it is not very great compared with 
the radius of curvature of the point. In between these two extremes 
J depends both on length and on closeness of the chains, varying in 
an inverse manner with the former, and in a direct manner with the 


tter. 

Now, both length and closeness of the chains increase with increase 
of gas pressure ; hence, there must be some pressure, a, above which / 
is sensibly proportional to the closeness of the chains only, and 
some lower pressure, B, below which it is inversely proportional to 
the chain-lengths only. In the neighbourhood of a increase of 
pressure will affect / chiefly by the resulting alteration of the close- 
ness, and will therefore increase f. Near B it will have the opposite 
effect, as increase in the length of the chains means a decrease of /. 
Hence between a and B there must be some pressure for which / is a 
minimum. This point is, of course, well known to exist,* though I 
was unable fo obtain a sufficiently good vacuum with my apparatus 
to reach it. If, however, 7 be expressed in terms of some power (n) 
of the pressure, » will be 0 at the minimum point, and positive an 
increasing as the pressure rises from there. This increase is shown 
well in Table III. (calculated from Table II. for positive discharge 
only—the negative is too uncertain). Here n, is calculated from the 
values of /, corresponding to 76 and 40 centimetres of mercury, and 
%q, for 40 and 20 centimetres; n, is in every case less than n,. 


* Réntgen, Weidemann’s Electricitiit, vol. iv., section 582. 


The needle marked x was in reality a steel ball used for bicycle 
bearings. This was put opposite a tin disc of 6 centimetres diameter 
at a distance of 3°6 centimetres. m was calculated from measurements 
of the difference of potential between ball and plate, as / could not 
be measured. The values of » fit in well with the rest. (n, was 
calculated in this case from / at 40 and 60 centimetres mercury.) 

Now pressure alters the length and closeness of the chains at the 
same time ; but for a given field strength at a point-surface, alteration 
in curvature gives rise to alteration of chain-length only, the length 
being less as the point gets sharper. Hence at a sharp point / is more 
dependent on the length of the chains than at a blunt one; it is, in 
fact, nearer its minimum value, and 7 is consequently less. This, too, 
is shown very clearly in Table III. 

A pretty illustration of the influence of point curvature on 1 was 
accidentally met with in the case of needle c. In getting it into the 
apparatus for repetition of the curves obtained with it, its point 
came against the metal box, and was flattened slightly to ‘a width of 
about 3°6 x 10-* centimetres. The value of n; and n, obtained from 
it after this were respectively 0°42 and 0°30, instead of 0°31 and 0:2 
for the finer point. ; 

Grotthuss chains, coupled with constant atomic charge, are thus 
well able to explain most of the phenomena described in this paper. 
There still remains one which is perhaps the most important of all— 
the difference in the behaviour of positive and negative discharge. 
This I hope to discuss in connection with experiments now in pio- 
gress, but it may perhaps be well to place on record the results so far 
obtained. 


IV. 
403 ,, 1°40 
G 484 ,, 1°26 
H 652 ,, 1:28 
I 1:23 
K 1:32 
L 109 1:13 
M 318i, 1:08 
N 0°94 
=. . 4000 ‘0°83 


These are given in Table IV., where & is the ratio at a pressure of 20 
centimetres of f for positive discharge to f for the negative. The 
ratio shows a distinct tendency to decrease as r increases. It is 
almost useless to give values at higher pressures on account of the 
uncertainty as to the condition of the point, and the great effect this 
may have on the negative discharge (curves III.); but the ratio is 
distinctly less at higher pressures, for points which seemed quite 
clean ; the decrease of k at 70 centimetres mercury varying from 3 to 
8 per cent. as compared with k at 20 centimetres. For dirty points 
the decrease may reach 50 per cent. 

Description of Apparatus. 

Section 8.—The: electrometer used for potential measurements was 
constructed on the principle of the one designed some years ago for 
absolute measurement of much smaller quantities by Prof. Minchin. 
The attracted disc is suspended, and the force of attraction measured 
by tilting the whole instrument until the disc falls back by its weight 
toa fixed point. The disc is a sheet of mica, covered on one side 
with tinfoil and metallically connected with the case of the instru- 
ment, which is a tin cylindrical box 30 centimetres long by 30 centi- 
metres diameter. The disc hangs just outside a 3 inch hole in a tin 
screen at one end of the case, and opposite the hole inside the case 
is an adjustable disc of tin which forms the attracting -plate. The 
sensitiveness of the instrument may be varied very greatly by 
altering the distance between this plate and the suspended disc. 
This arrangement does not of course permit of absolute measurement, 
but it was thought that calibration in terms of spark-lengths was 
sufficiently accurate for the work in hand. : 

The same principle of tilting was used in measuring the attractions 
on the needle-points ; the needle in this case taking the place of the 
suspended disc. The zero position was determined by a hair in the 
eye-piece of a microscope through which the point of the needle was 
observed; the latter being at the centre of curvature of c D, fig. 1, 
when it coincided with the hair. The needle was illuminated by 
small windows in tT (not shown). L was connected to the Wimshurst ; 
rT to earth; and a—i.ec., N—through a high resistance galvanometer 
to earth, the indications of the galvanometer being therefore due 
only to current discharged from N. A much larger instrument, con- 
structed on the same lines, was used for needle a and other measure- 

ments. The body of this instrument is a a tin cylinder, 43 centi 
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metres long (horizontally) and 23 centimetres in diameter. The 
‘needle is suspended in a small metal box at the centre, and the 
electrified plate is supported like c p, fig. 1, from one end. 


a a 


Fic. 1.—1, brass tube forming body of instrument; length 10 centi- 

metres, diameter 6 centimetres. 

H, tube for suspension wire, G. F, ebonite plug. 

M, mica disc suspended from 4G, carrying light metal clip B, 
holding needle n. 

s, tin screen soldered into T. 

K, metal cover. 3, ebonite cover. 

4 A, ground air-tight joints, greased. 

Cc D, spherical metal cup to be electrified; c p = 3°35 centi- 
metres, radius of curvature = 1°76 centimetre. 

Pp, short brass tube on s; length = 0°5 centimetre, diameter 
= 1°2 centimetre. 

Point of w at centre of curvature of c p. Length of needle 
projecting beyond p = 2 centimetres. 


The tilting is effected in each of the above instruments by fixin 
them to a brass base, provided with pivots at one end and a verti 
micrometer-screw with large divided head at the other. The method 
works admirably. 

In conclusion, I wish to express my thanks to my friend Mr. F. 
B. Fawcett, a former student of University College, Bristol, and to 
my assistant Mr. J. Quick, for much careful help in carrying out the 
measurements described in this paper. To Prof. Lodge my thanks 
are so numerous that I cannot express them. His kindness, both by 
word and by deed, has been unceasing. Indeed, but for him, this 
paper would probably never have been written. 


Results. 


1. Point-discharge depends only on the strength of field close to 
the point between pressures of 76 and 10 centimetres. 

2. Field here measured absolutely by its pull on the point. 

3. Seat of resistance to discharge shown to be in gas only, for a 
clean point (Grotthuss chain). 

= Atomic charge, probably of same order of magnitude as ionic 

charge. 

5. Effects of pressure and of point-surface curvature in accordance 
with Grotthuss chains. 


Discussion. 


Mr. SEARLE said he was anxious to show the discharge from points 
to some people recently, and he devised a small instrument for 
getting a rough estimate of the actual mechanical force exerted at the 
point when discharge took place. He had a metal rod about 20 
centimetres long, and at the end he fixed two points at right angles. 
The rod was suspended by a thin metal wire. He then electrified it, 
and the discharge threw the wire down. Knowing the length, &c., it 
was easy to calculate the actual mechanical force acting on the point 
of the pin. In one case, when a Wimshurst machine was discharging 
and giving a spark of one inch, this force was as much as ‘2 
grammes. He was very much surprised to find how large it was. 
= yg Mr. Chattock would make some experiments in this direc- 

on also. 

_ Prof. Lopax (President), referring to Mr. Chattock’s diagram show- 
ing the condition of the molecules when charged electrically and 
when not, called attention to Mr. Crookes’s experiments on the 
evaporation of metals, that was to say the way in which metals weré 
thrown off when the discharge took place from them. It was as if 
a skin was taken off. Mr. Crookes found great differences according 
to the kind of metal. Gold seemed to be most easily evaporated, 
but two were not thrown off at all—aluminium and magnesium. He 
would ask Mr. Chattock whether he had ever tried points of these 
metals in order to obtain air undisturbed by the presence of metallic 
dust thrown off by the discharge. 

Mr. Cuarrock, in replying, said he was glad to find Mr. Searle had 
found that there was a large force acting on the point. He was 
trying to separate the two effects, the one acting upon the discharging 


end of the needle, and the field of force acting upon the other end. 
He did not think that could affect matters as far as those data went. 

The PresIpENt congratulated Mr. Chattock on the results of his 
research, and thought the paper a most valuable one. 


DISCUSSION ON REPORT OF ELECTRIC STANDARDS 
COMMITTEE. 


Prof. Virtamu Jonzs said he had sometimes seen it stated that it 
would be of great use to those engaged in practical electrical engi- 
neering operations to have accurate small standards of resistance. 
This seemed to be a direction in which the committee had not so far 
worked. He referred to a reliable resistance of yz4;5th of an ohm. 
They were able in Cardiff to construct standards of two-thousandths 
of an ohm in absolute measure. The accuracy upon which they could 
rely would be something between 1 in 5,000 or 1in 10,000. He would 
be glad of an expression of opinion as to whether such standards of 
resistance would be useful in practice. The way in which they might 
be employed would be the measurement of large currents. 

Mr. BiaxkeEstEy asked if the committee dealt with the alteration 
which took place in standard condensers ? 

Prof. Canny Fostsr said that was one matter which the committee 
had attended to, and experiments were now being made with air 
condensers. Not much work had been done as yet. However, the 
air condensers were not constructed with the hope of their being 
absolute standards, but simply with the view of their being perma- 
nent, and avoiding residual charge. 

Mr. Preece would like to answer Prof. Jones by saying that 
a demand was really arising for apparatus that would measure cur- 
rents of very great intensity. The use of electricity for the deposition 
of copper and for the manufacture of phosphorus was growing fast, 
and currents were employed up to 4,000 ampéres. He was afraid 
that none of their manufacturers were in a position at present to 
supply them with ampéremeters which would measure a current of 
3,000 ampéres with anything like the reliability they could get by 
means of small resistances, such as Prof. Jones proposed to make. 
These would enable them to measure with great accuracy. 

A MemBeEr said that the Germans had taken up this question of 
small standards of resistance, for which there was a great demand in 
that country, They issued standards for ;¢/sth of an ohm, and he 
believed still smaller ones. 

Prof. Lopcs remarked that Prof. Jones had said he could issue 
these standards if the engineers wanted them. If they.really were 
wanted no doubt the committee would consider the matter, and pos- 
sibly take it in hand. 


LEGAL. 


Savory & Moore v. The London Electric Supply 
Corporation, Limited. 


In this action, Mr. Justice Kekewich sitting in the Chancery division 
of the High Court of Justice, on Friday in last week, gave judgment 
on a motion for an injunction by the plaintiffs, a well known house 
of chemists in New Bond Street, to restrain the defendants from 
causing a nuisance or annoyance to them in their business by the use 
for generating or distributing electricity of premises adjoining those 
of the plaintiffs. The defendants took the premises, whose use was 
complained of, in 1887, and with the cellars of the adjoining Gros- 
venor Gallery, fitted them up with engines, boilers, and other ma- 
chinery, in connection with their supply of electricity. Consequent 
on plaintiffs remonstrances on account of the annoyance to which 
they were subjected from noise and concussion, and their apprehen- 
sions resulting from their store-rooms for chemicals being in 
immediate proximity to defendant’s works, defendants in 1890 
ceased the generation of electricity there, but made it a convertin, 
and distributing station of the current received from their Deptfo 
generating station. In October and November of 1890 fires broke out 
on defendant’s premises, and by the second of these considerable 
damage was done both to them and in a lesser degree to plaintiffs by 
dirt, water and smoke, beside confirming the latter's fears as to the 
danger of such works close to their stores of chemicals. They accord- 
ingly commenced their action, and the subject came before his 
lordship in the spring of the present year, but was adjourned to see 
if arrangements could be made to satisfy plaintiffs and allay their 
apprehensions. These negotiations, however, had ended in nothing 
satisfactory being arrived at, defendants denying the risks of fire 
feared by plaintiffs, and relying upon the precautions against possible 
accidents which they had taken and were making, with the sanction 
of the Board of Trade; they added that the combustible and inflam- 
mable materials stored by plaintiffs themselves constituted the real 
danger and involved their defendants’) premises. 

His Lorpsuip having patiently heard the evidence, including that 
of the manager of the company, took an evening to consider his 
judgment, and in the result said it was not disputed that there was 
now no imminent danger; but with the uncertain knowledge as yet 
possessed, even by scientific men, as to the powers and dangers of 
electricity in the heart of a crowded city, it was not so clear, even when 
defendants’ arrangements were perfected, that the plaintiff's appre- 
hensions were groundless. In view of what occurred in November, 
1890, he could not say the plaintiffs were unreasonable in asking for 
an undertaking in the terms of the writ ; nor had it yet been shown what 
parts of defendants’ premises were to be used, or that the elements of 
danger from fire had been or would be completely removed. In these 
circumstances he held plaintiffs entitled to an injunction in the terms 


’ which they had expressed a willingness to accept, and that injunction 


he granted, with costs against the defendants. 
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ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1890. 


15,110. “ Improvements in the distribution of electricity.” T. 
Parker, H. Woopwarp, and E. 8. G. Rexs. Dated October 10th. 
8d. The motor-generators at the sub-stations are supplied with high 
tension currents from the switch stations and the circuits from the 
switch stations to the sub-stations, and the switches for controlling 
these circuits are so arranged that when not more than a certain 
fraction (depending upon circumstances) of the maximum current 
supplied from anyjsub-station is being used, the motor-generator at 
that station is stopped, the lamps or motors then in use being then 
supplied from the switch station direct at a suitable electromotive 
force through the same leads as those used for supplying the high 
tension current to the motor generators when more than the fraction 
of load determined is being used. 4 claims. 


15,252. “An improved holder for incandescent electric lamps.” 
H. Sourn. ‘Dated September 26th. 8d. Claims :—1. An improved 
holder for incandescent electric or glow lamps, comprising a circum- 
ferential contact nut secured upon a base or support and prevented 
from turning thereon, a central contact mounted on the said base and 
within the said nut, and an enclosing cover of non-conducting mate- 
rial secured upon the said base and having an opening therein to 
admit the neck of a lamp to the contact nut, substantially as and for 
the purpose described. 2. An improved holder for incandescent elec- 
tric or glow lamps, comprising a circumferential contact nut secured 
upon a base or support and prevented from turning thereon, a central 
contact mounted on the said base and within the said nut, and an 
enclosing cover of non-conducting material, engaging with a screwed 
flange upon the said contact nut, substantially as and for the purpose 
described. 3. The combination of a base or support adapted to re- 
ceive electrical connections on one side and one or more holders for 
electric glow lamps on the other, substantially as and for the purpose 


16,196. ‘“ Improvements in incandescent electric lamps.” W. R. 
Laxe. (Communicated from abroad by J. B. Tibbits, of New 
York.) Dated September 9th. 8d. Consists in supporting a straight 
filament in metallic carrying arms, and sealing the same within a 
glass globe, the said arms being separated at their upper ends by a 
block of non-conducting material, and the whole being so arranged 
that if the filament breaks, the said arms automatically engage or 
come in contact with each other, thereby forming a closed circuit and 
thus effectually “cutting out” the filament from the circuit. 5 


claims. 


16,223. “ Improvements in the parts of electric meters connecting 
the movements of the solenoid with the calculating train.” H. 
Burrow. Dated October 11th. 8d. Forthe complicated mechanism 
of these parts of electric meters the inventor substitutes a metal stud 
firmly attached to the solenoid, and at the top of the stud he fixes 
by a hinge, pivot, or spring joint, one or more metal traversing rods, 
to the under edge of which he attaches a strip of Ilcather, India- 
rubber, or any other suitable material. This end of the traversing 
rod falls by gravitation, or is bgp by a spring directly on to a 
ratchet wheel, or wheels, made of steel, iron, brass, or any other 
suitable metal, which wheel, or wheels, is, or are, placed on a spindle 
of the calculating train. 2 claims. 


16,347. “Improvements in electric clutches.” P. W. 
Dated October 14th. 6d. In order to connect two shafts in line with 
each other, one the driving and the other the driven shaft, the in- 
ventor fixes upon the one an iron cross head or magnet core with 
jeeiocting extremities and upon the other an iron wheel or ring. 

ere are internal projections upon the ring on either side, and the 
arrangement is such that the extremities of the first-mentioned part 
come into close proximity to the projection on the interior of the 
ring. One of the parts is wound with coils through which an electric 
current may be ed ; in this way one part is magnetised and the 
other part completes the magnetic circuit. In this clutch the parts 
pw a come into actual contact, but operate by the magnetic drag. 

ims. 


16,399. ‘“ Improvements in or relating to the electro-deposition of 
metals.” A. J. Boutr. (A communication from L. A. J. Joray, of 
Paris.) Dated October 15th. 8d. Consists in submitting the articles 
under treatment to friction obtained either by the mutual contact of 
the pieces themselves which it is desired to polish and which are set 
in motion for the purpose ; or by placing such pieces in contact with 
other bodies specially provided therefor and immersed in the elec- 
trolytic bath. 6 claims. 


16,556. “Improvements in devices for holding the receivers of 
telephone instruments or the like.” W.P.THompson. (A communi- 
cation from abroad by J. T. Moore, of America.) Dated October 
18th. 8d. A plate or suitable support is provided, which is secured 
upon the telephone box preferably S a clamp that passes around the 
box and through the plate, and has nuts upon its ends, thereby 
securely holding the plate upon the telephone box. An arm is 
pivoted upon this plate so as to swing in a vertical plane, and the 
edge of the plate is preferably of quadrant shape, and is provided 
with a series of notches or teeth. A spring bolt is arranged upon 
the swinging arms, and is adapted to engage any one of the notches 
and hold the arm in any desired position. The outer end of the 
i is provided with a spring clasp that holds the receiver. 6 

ms. 


16,963. “Improved means of placing conductors for electricity 
underground.” W.Hartnety. Dated October 24th. 8d. The in- 
ventor places the conductors in pipes, preferably in earthenware or 
stoneware. These pipes may be jointed to each other by flanges or 
sockets in the ordinary way. He supports these conductors by 


bridges of highly insulating material such as glass or porcelain: 
These bridges are fixed to certain pipes called bridge pipes, or placed 
between the flanges or sockets of adjacent pipes or placed in the 
draw boxes. These bridges are by preference so shaped as to offer 
slight impediment to drawing through or over them one or more 
suitable conductors. 

17,108. “Improvements in dynamo-electric machines.” GQ. Prrrv, 
(Communicated from abroad by R. Thury, of Geneva.) Dated 
October 25th. 8d. Claim:—The employment in dynamo-electric 
machines of a compensating circuit, annulling the reaction of the 
armature upon the field in the form of a second armature similar to 
the first in the same entrefer, and traversed by a current equal to that 
in the first armature, substantially as described. 


17,322. “ Improvements in telephones.” E. Harrmann and \W. 
Braun. Dated October 29th. 8d. An annular magnet is arranged 
at the back of the diaphragm, and parallel thereto in a flat circular 
box or case of metal or suitable materials. This magnet is constructed 
with a thin plate or disc of sheet steel highly tempered or hardened, 
and provided with a hole in the centre. The poles are formed by 
plates attached at. opposite sides of the annular magnet,and provided 
at their inner ends with iron pins perpendicular to the plates, upon 
which pins the conductor is wound in the form of coils of fine wire, 
or the plates may be simply provided with three pins, for example, 
having a bobbin of small dimensions placed on each pin to carry the 
conductor or coils of wire. This arrangement has the advantage of 
utilising the wire to the best advantage. 3 claims. 

17,486. “Improvements in the construction of magnetic separa- 
tors.” C. W. and L. B. Arxryson. Dated October 31st. 
8d. Consists in the construction of a drum of cast or wrought iron, 
or other suitable magnetic material forming the magnetic connecting 
yokes for a series of poles internally placed, surrounded by coils of 
insulated wire for.the purpose of magnetising them. 4 claims. 


17,611. “Improved electrical push-button for signalling circuits.” 
C.D. Asgx. (Communicated from abroad by H. Messing, of Ger- 
many.) Dated November 3rd. 6d. Claim :—An electrical push-button, 
having its cap held in position by a caoutchouc ring occupying a 
groove of the base, and overlapping an inwardly projecting lip of the 
cap, substantially as described. 

17,631. ‘Improvements in or relating to electric accumulators.” 
P. Lauper. Dated November 3rd. 8d. The electrodes are made of 
metallic plates which are impenetrable for fluids. On their surfaces 
they have deepenings or cavities of any shape, into which the active 
material is put. The electrolyte is shut in between the electrodes in 
such a manner that the electrolyte on one side of the electrode has 
no contact with the electrolyte on the other side. 4 claims. 


17,940. “Improvement in arc lamps.” SremEns Bros. Co., 
Lrp. (Communicated from abroad by Messrs. Siemens and Halske, 
of Berlin.) Dated November 7th. 8d. Consists in arranging two 
or more pairs of carbons in an arc lamp in such a manner that the 
same current has to pass through them in series. Between each pair 
of carbons an arc is formed, and as a certain potential difference is 
required for each arc, the total potential difference of the lamp can 
be increased as may be desired, by increasing the number of pairs of 
carbons. 2 claims. 


17,941. “Improved means for charging accumulator batteries 
on. electric circuits supplied by current generators.” Siemens 
BroTHERS AND Company, Limirep. (Communicated from abroad by 
Messrs. Siemens and Halske, of Berlin.) Dated November 7th. 
8d. Relates to the use of an arrangement of auxiliary dynamo for 
varying the potential difference between two charging and dis- 
charging leads in such manner that a uniform supply to glow lamps, 
and other current-consuming devicés, and a uniform charging and 
discharging of an accumulator battery, is rendered possible. 3 
claims. 


18,791. ‘ Improvements in fixings for exposed telegraph wires to 
insulators.” O. Imray. (Communicated from abroad by Dr. J. N. 
Baptista, of Brazil:) Dated November 20th. 6d. Relates to fixings 
of exposed telegraph wires to insulators by clamps, so as to prevent 
them from being moved in the direction of their length. 2 claims. 


18,896. ‘Improvements in the process and apparatus for manu- 
facturing copper tubes, sheets, strips, and wires by electrolysis.” 
A. 8. Etmorz. Dated November 21st. 8d. Claims:—1. The de- 
scribed process for manufacturing copper tubes by electrolysis, that 
is to say, preparing mandrils by treatment in baths of cyanide of 
copper, mounting these mandrils in electrolytic baths charged with 
acidulated solution of sulphate of copper, and having granulated 
copper and copper plates arranged as anodes, and the mandrils as 
cathodes connected to a source of electricity, causing the mandrils to 
revolve while burnishing tools travel to and fro along their surfaces, 
and, finally, when the deposit is of the desired thickness, removing 
the mandrils and their coatings from the baths, and subjecting them 
to the pressure of rollers travelling along their length, so as to loosen 
and release the deposited tubes. 2. In applying the process above 
referred to for electrolytically depositing successive layers of copper 
on the mandrils above referred to, treating each deposited layer with 
varnish or oxidation, so as to prevent adhesion of the next layer, sub- 
stantially as described. 3. For driving the mandrils in a number of 
electrolytic baths arranged in two parailel rows, the combination of a 
central shaft, pulleys, and chain gearing to the mandrils, substantially 
as described. 4. For effecting the to and fro traverse of the burnish- 
ing tools for a number of electrolytic baths arranged in two parallel 
rows, the combination of a screw spindle, clutch, reversing pulleys, 
tumbling lever, rod and its collars, cross head, its arm, a rod and 
cross heads and arms, substantially as described. 5. For loosening 
the tubes of deposited metal from the mandrils, the roller machine 
substantially as described. 
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“December 44, 1891 THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIRW SUPPLEMENT. 


THE MOST RAPID, 
DURABLE AND PRACTICAL © 
TYPEWRITER. 


Saves time, Jabour and money; is easily operated, 
“and does not get out of order. 


By the use of Carbon Paper, from 3 to 30 exact 
duplicates can be made at one writing. 


me AGENT FOR THE. UNITED KINGDOM : 4781, 


T. DAVISON, ” and 98, Queen Street, Cheapside, London, E. C. 


«ct co.., 


ALBION WORKS, HANDLEY, STAFFORD, 


MAKERS ‘OF ALL KINDS OF PORCELAIN FOR E.eCTRICAL PURPOSES,. 


EXACTNESS IN EACH AND EVERY PART. 
SCREWED SWITCH BASES AND COYWERS, CEILING ROSES, &ec., &c 
: Inquiries solicited, especially for intricate and difficult pieces. ; 
WE ARE PREPARED TO TAKE UP ANY NEW OR IMPROVED DEVICES AND ARRANGEMENTS IN ELECTRICAL POTTERY, AND SOLICIT SUGGESTIONS FROM PRACTICAL MEN, 


Arrangement of Transmitters 


FRAN S M ITTE R, 


Specially suitable for 
ELECTRIC LIGHT 


IN 


| Clutch or Coupling, __ 
— 
= 


AND IS SUPERIOR TO ANY}... 


FORM OF 
GOLD MEDAL, SUVER MEDAL, BRONZE. MEDAL, 


FRICTIO N. 
THE SHAW ENGINEERING CO., Ltd., CLUTCH. 


ASHTON GATE, BRISTOL. - 


TH 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN acta LONDON E.C: 
Manufacturers of 


COVERED WIRES & CABLES 


OF ALT DESCRIPTIONS 


‘ALL COPPER SUPPLIED BY.THE LONDON ELECTRIC WIRE COMPANY IS GUARANTEED 
AT LEAST 100 PER CENT, CONDUCTIVITY (MATTHIESSEN’S STANDARD). mm 
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y CRYSTAL PALACE ELECTRICAL EXHIBITION, 1892. — - 


awarded. 


Palace on the Ist January, 1892. Mo charge will be made for space. Medals and Certificates will be 


_ For Honorary Council of Advice, and Committee appointed by Electrical Section of London Ohamber of 


ee ta. co-operate with the Directors in promoting the success of the Exhibition, 
See ELECTRICAL REVIEW of September 11th. 


September, 101 HENSHAW RUSSELL, Manager. 453 


~ ELECTRICAL EXHIBITION, CRYSTAL PALACE, 1892. 


ELECTRIC INSTALLATION AND MAINTENANCE COMPANY, for the of 


ELECTRICITY in the CRYSTAL PALACE and DISTRICT, is prepared to supply ‘Electricity from the 


Generating Station which Mesers. J. E. H. GORDON & Co., LTD., of 11, Pall Mall, London, 8.W., are now erecting for 


the company at Sydenham for purposes of MOTIVE PowER, LIGHTING, BATTERY CHARGING, ELECTROLYSIS, and 


EXPERIMENTAL and OTHER PURPOSES, at the forthcoming Exhibition, asabove. The current will be continuous, 


- and-will be supplied at a re of 1,000, or 100 volts by special arrangement, and will be delivered at the 
\ Exhibitor’s Terminal. » charge for energy so supplied will be by meter, at 6d. to 8d. per Board of Trade 
- Unit, according to guaranteed minimum consumption. Contracts will be entered u watt for the supply of pre- 


 determiziéd amounts of energy during specified hours, and in this case the current will not be passed through a 
meter. For full particulars apply to :— 
4, Great Street, London, E.C. GEORGE General Manager.‘ 


= »BEST SWITCH IN THE MARKET! 


THE “G. PATEN 


From S to SOO Amperes. 


For Particulars and Prices apply to 


E. SPAGNOLETTI & CROOKES. 


| clic @OLDHAWK WORKS GOLDHAWK ROAD, LONDON. W. 
THE ELECTRICAL 


| STANDARDIZING TESTING & TRAINING INSTITUTION 


THE WORK UNDERTAKEN BY THIS INSTITUTION IS AS FOLLOWS :— 


Standardizing Electrical Instruments. | Reporting upon New Inventions and Apparatus. 
Testing Electrical Instruments. | Training Electrical Engineers. 
Inspecting Installations. Experimenting on behalf of Inventors. 

* For full particulars apply to the Secretary, Faraday House, Charing Cross Road, W.C. 


4311 


4189 


JUSTIN & MYERS, Plorence Works, ARMLEY, LEEDS 
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| From 50to 4 1,000 Watts. 
q 


11, — ‘THE “TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT, 


The PAISTE Sw 
| Record-100,000 in daily use, / 


The Movement breaks and cdnipletes the. 
Circuit in an instantaneous manner, 


‘Lom or Charing of 
Contact Parts. . 


MOUNTED ON CHINA, m4 COVER & HANDLE OF SAME MATERIAL. 
ALSO ON PORCELAIN, WITH METAL COVER. 
invited. Address— 


A. REYROLLE, 


Electrical & General Engineer, 


10, UNION MEWS, UNION ST., 
Middlesex Hospital, LONDON, W. 


BERTHON’S 


GRANULATED CARBON TRANSMITTERS ( 
(Under Licence from the NATIONAL TELEPHONE (0., Ltd.) 2 


The Société Générale des Téléphones are now 
prepared to sell their Berthon Transmitters, in various 
shapes, fixed on Call Box, or combined with Ader Receiver. 
Complete Sets with Magneto or Battery Call for 
Private or Exchange Lines, Railways, Steam Packets, &c. 
Contractors to the British War Office and Admiralty, 
Woolwich, 


Sole Agent: G. A. NUSSBAUM, C.E., 29; Ludgate Hill, - 


Catalogues on Application. 


kL. SENMMING CO., LTD. 


ELECTRICAL AND GENERAL ENGINEERS, NEW JOHN STREET WEST, BIRMINGHAM 


Agents required in Towns where 


not already represented. 
Iusirated Price Lists on application. anette y rep 
The only machine in the market giving off various pressures at the same time in different direc tions, consequently the only perfect plating dynamo yet made, 


MANUFACTURERS OF DYNAMOS AND MOTORS, 
FOR ELECTRIC LIGHTING ELECTROPLATING ELECTROTYPING COPPER REFINING, CHARGING STORAGE CELLS, ANSMISSION.OF POWER, do, 4449 


BRASS, GUN METAL, 


PHOSPHOR BRONZE 
CASTIN Gs 
\ INGOTS, 


PHOSPHOR TIN, 
ALBION” BRAND 


ALBION METAL Wonks, 
WOODCOCK STREET,, 
BIRMINGHAM. 


BELL PRESSES CEILING ‘ROSES, ie 


CUT-OUTS | LAMP-HOLDERS By 


Telegrams “Bronze,” Birmingham. 


—— 


tal 
16 3866 
4 
| 
TO THE TRADE ONLY. | 
Karthenware Appliances for klectric Lighting. 


[December 14, 


LIGHT 


As supplied to the British 
Government, Indian Govern- 
ment, Brazilian Government. 


R. E. Crompton & Company, the 
Edison Company of New 


York, &c., &c. 


Delivered from Stock. 


ACTON HILL ELECTRICAL AND GENERAL ENGINEERING 
WORKS AND FOUNBRY, LONDON, W. 
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ELECTRICAL DIRECTORY 


ADVERTISERS AND SUBSCRIBERS 


§HEET, RODS, OR TUBES. 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 
J. A. BERLY’S 


December_14, {891.1 


For 1892, 


Is NOW AT PRESS, 
And will be ready in January next. Sent free within the Postal Union for 4s., net. If there be any 


who have not yet renewed previous contracts, they should send their repeat orders at once. 


CORRECTIONS AND NEW MATTER 


ean be received up to Saturday, December 19th, but to facilitate getting the work through the press such information 
ought to be sent earlier to 


H. ALABASTER, GATEHOUSE & CO., 22, PATERNOSTER ROW, LONDON, E.C. 


N.B.-8-PAGE CIRCULAR ON APPLICATION. 


Now READY. 


NEW CATALOGUE OF HIGH-CLASS 


ELECTRIC LIGHT FITTINGS, 


DESIGNED AND MANUFACTURED SOLELY BY 


BEN HAM & FROUD, LIMITED, 


CHANDOS STREET, LONDON, W.C. 


INSULATING PRODUCTS. 


EBONITE. 
FIBRE. 


SPECIAL REQUIREMENTS MADE TO ORDER. 
VULCANITE CELLS AND PATENTED SEPARATORS FOR SECONDARY BATTERIES. 


Pure Para Telegraph Strip, Insulating Tape, &c. Patented Non-Stretching Pure Rubber Insulating Tape. 
Rubber Goods of all kinds for Electrical Purposes. 


“ SIMPLEX ” 


PATENT COTTON BELTING 


For DYNAMO, MAIN, and OTHER DRIVING. 


Valves, Sheet Rubber, Hose Pipes, Fire Hose, Chemical Appliances, Waterproof Garments, and all mnt of 
India-Rubber Goods in Stock, and to Order. 


PRICE LISTS ON APPLICATION TO 


DAYID MOSELEY & SONS, 


CHAPEL FIELD WORKS, 
MANCE 


if: WARHEOUSSES: 
1 4, & 6, New Brown St., MANCHESTER. 87, Miller Street, GLASGOW. | 
14, Aldermanbury Avenue, LONDON, E.C. 20, Rue des Marais, PARIS. 


14, Place Sainte Gudule, BRUSSELS. 
20, Kl Reichenstrasse, HAMBURG. | 
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‘Manufactured at our- works, 
‘UNDER anlage FROM THE EDISON- SWAN COMPANY. 
. 


WHOLESALE 
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ONLY 
BEST TERMS TO THE TRADE. 
mr (HARING (ROSS R° LONDONWC > 


r December il, 1891.) THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


POOLE WHITE, 


ELECTRICAL & MECHANICAL ENGINEERS, MANUFACTURERS & SUPPLIERS. 


TO THE TRADE ONLY. 


Works, Showrrooms and Offices: 


POOLE & WHITE’S PATENT “B.C.” LAMPHOLDERS © 
Manutactured under 


Edison & raat United Electric Light Co., Litd., 
& W's. PATENT WALL SOCKET. 


DECORATIONS TO ANY DESIGN. 


MAIN SWITCHES & SWITCHBOARDS 


CREAM OR BLACK PORCELAIN. 


A SPECIALITw. 


| 
i” 
@ 
| 
— a 
> STANDARD CEILING ROSE. | 
24” 3” 34” diameter. 15 to 20 amp. 
| | PRICE LISTS POST FREE ON APPLICATION. | §& 
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F. ALLSOP & 


Manufacturing Electricians, 


 166,-QUBEN VICTORIA STREET, 7 


Works: 


AT ONCE 
For Large New 


ILLUSTRATED 


CATALOGUE 


(4th Edition). 
Post FREE ON APPLICATION. 
MOST COMPLETE TELEPHONE CATALOGUE ISSUED. 
See also our Large Handbooks to 
TELEPHONE AND ELECTRIC BELL FITTING. 
8,000 Copies already sold. Particulars on application. 


Manufacturers to the Trade 
of Telephones, Electric yo 

_ Bells, Indicators, Bat- 

teries, Pushes, and 

every description 

of Electrical 


List No. ie 
13s. 6d. 


(Complete). 


cmENMICALS. 


Ke ALL KINDS FOR ELECTRICAL WORK, and also for INDIA-RUBBER & GUTTA-PERCH \ MANUFACTURERS. 


8 si Solid Sulphuric Acid and Bichromate Salt for Export. 
a -G. BOOR & Co., 1 & 2, Artillery Lane, Bishopsgate, LONDON, E.C. 
CONTRACTORS TO THE POST OFFICE WAR OFFICE, ADMIRALTY, INDIA AND NEW ZEALAND OFFICES AND LEADING TELEGRAPH COS. 3675 


THE SCOTT-SISLING SYSTEM IS THE BEST 


FOR ALL PRIVATE INSTALLATIONS USING ACCUMULATORS. 


This week’s Illustration shows the SPECIAL DYNAMO which charges the whole of the Cells during lighting 
hours. Constant Speed, Constant Voltage at Lamps, and Simplé Manipulation. If you are thinking of putting 
in a Private Installation write for particularsof this. It saves from 25 to 50 per cent. in fuel and attendance. 


Telegrams: 
“GOTHIC NORWICH.’ 


WOR WICH 
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TESTING APPARATUS 


FOR THE PURPOSES OF 


TELEGRAPHY, ELECTRIC LIGHTING AND SCIENTIFIC RESEARCH 


MANUFACTURED BY 


NALDER BROS. & CO., 


AND SUPERVISED BY THEM DIRECTLY IN EVERY STAGE OF MANUFACTURE, 


STANDARD RESISTANCE COILS. 


THOMSON REFLECTING, AND EVERY OTHER DESCRIPTION OF GALYANOMETERS. 


AYRTON & PERRY'S SECOHMMETER AND STANDARDS OF SELF-INDUCTION. 
CATALOGUES POST FREE ON APPLICATION. 


Works & Offices: 16, Red Lion Street, Clerkenwell, London, E.C. 


ELECTRICAL ENGINEERS AND CONTRACTORS, 


Manufacturers of ee CONTRACTORS 
STEAM == : 


TURBINE DYNAMOS, 
also 
DYNAMOS 
Driven by Belt Gearing ELECTRIC 
-and for LIGHTING 


Coupling Direct to Engines. STATIONS. 


—— 


SEARCH LIGHT PROJECTORS, © 
MOTORS, 
ARC LAMPS, 
TRANSFORMERS, &. 


MIRRORS !! 
MIRRORS !!! 


Telegraphic Addresses: 


“TURBO, NEWCASTLE-ON-TYNE.” 
“DUNAMIS, LONDON.” on 


Lendon Office: 


66 VICTORIA STREET, S.W. 


| Ammeters and Voltmeters for Direct or Alternating 
Currents. ~ 
| = 
— 
1g 
e. 
MIRRORS! 
‘ | 
| il | 
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Telegrams:—“ ELECTRICITY, LONDON.” 4 4 
“INDUCTION, MANCHESTER.” ij 
“APPARATUS, GLASGOW.” 


TELEPHONE 1887. 


FOR PUMPING, 
VENTILATING, 
GRINDING, 
CLEANING, 
SEWING, 
BRUSHING, 
WASHING, 
&c. 


HOW THEY 
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THE GENERAL ELECTRIC 


71, Queen Victoria Street, 
“45, Chapel Street, Salford, | LONDON, E.C. 


MANCHESTER. GLASGOW (Branch Office) :— 


79, West Regent Street, 
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xI 


“CASTLE 


J. H. HOLMES & 


NEWCASTLE-ON-TYNE, 
17, COLEMAN STREET, LONDON, E.C. 


SLOW SPEED. 
HIGH EFFICIENCY. 


TELEPHONS: 1538, TELEGRAMS: LONDON. 


WHEATLEY KIRK, PRICE & GOULTY, 


(Betabsshed 1850), 
ELECTRICAL AUCTIONEERS, VALUERS 


AND ARBITRATORS, : 
62, QUEEN VICTORIA STREET, LONDON, E.C., 
And Albert Square, MANCHESTER. 


THE ELECTRIC & GENERAL INVESTMENT CO., 


TED, 
Offices :—1 & 2, Great Wincuester Street, Lonpon, E.C. 


His Grace the DUKE OF MARLBOROUGH, Chairman. 


The Company has been formed FOR THE PURPOSE OF 
FACILITATING THE PROMOTION AND DEVELOPMENT 
OF UNDERTAKINGS for Electric Lighting, Traction, Trans- 
mission of Power, and other industrial uses of electricity. 

Communications may be addressed to— 

J. CECIL BULL, 


OPEN SCHOLARSHIPS AND EXHIBITIONS. 


HE Council of the ELECTRICAL STANDARDISING, 
TESTING and TRAINING INSTITUTION award the 
following Scholarships twice a year :—A “ Faraday ” Scholarship, 
of the value of 80 guineas a year, and a “ Maxwell” Scholarship, 
of the value of 50 guineas a year, both tenable for two years. 
Entrance Exhibitions of values ranging from 20 to 40 guineas a 
= may be awarded by the Council to unsuccessful competitors. 
e next examination will commence on the 6th January, 1892. 
Full particulars on application. 


P. A. LATHAM, M.A., Secretary. 


Faraday House, Charing Cross Road, 
City Office, 15, St. Helen’s Place, E.C. 4925 


PANCRAS VESTRY. 
R=. an office youth. Previous 


e: ience in an elec- 

trical engineer’s a recommendation ; ciep te. per week. 
—Apply by letter, stating age, qualifications and references to 
ll Electricity Department, St. Pancras Vestry 


December 9th, 1891. 4362 


CITY OF WORCESTER. 
ELECTRIC LIGHTING. 


tbe CORPORATION are desirous of receiving Tenders, with 
plans and specifications for constructing works for the 
supply of electricity to the central portion of the city. 

A ray of the particulars, with a plan of the area to be lighted, 
will be forwarded on receipt of £2 2s., which sum will be repaid 
on receipt-of a bond fide Tender. 

Tenders, &c., to be delivered at the Town Clerk’s Office, 
Guildhall, Worcester, on or before the 14th February, 1892. 

SAMUEL SOUTHALL, Town Clerk. 
Guildhall, Worcester, 
1st December, 1891. 


4851 


UNIVERSITY COLLEGE, NOTTINGHAM. 


DEMONSTRATOR IN ELECTRICAL ENGINEERING. 


HE COMMITTEE invite applications for the above post. 
Candidates must have a nical knowledge of electrical 


seeinerting, including electric testing and the management of | 


0s, motors, arc lamps and transformers. They should 
have practical experience in the design and construction of 
ical instruments. The Demonstrator will be expected to 
4p the | and class work of 
nts, an assis in the ineeri 
ment. Salary £2160, generally engineering depart- 
Applications, accompanied by references and testimonials, should 
be sent to the Szcrerary on or before December 16th. po 


VULCANITE. 


HARBURG INDIA-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 
138, LONDON WALL WOOD STREET E.O. 


EBONITE. .. 


CHEAP PREPAID ADVERTISEMENTS, 
Relating to Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Exchange, are inserted at the 
rate of ONE PENNY Per Word (minimum 1s.). 
Three consecutive Insertions for the Price for Two. 


** This Scale does not apply to Trade Advertisements, terms for which 
can be had on application. 


we. a competent wireman and jointer.—Apply F. 
Suapers, 17, High Street, Southampton. 4887 


O ELECTRICAL ENGINEERS.—Wanted, a young man, as 
partner in a sound and established business, must have 
thorough practical and theoretical knowledge of electric lighting, 
capital £1,000 to £2,000.—Apply 4,856, ExzcrricaL Review 
Office. 4856 


A GENTS WANTED in good provincial towns for the sale of 
thoroughly reliable electrical instruments, &c. — 4,864, 
Review. 


ANUFACTORY OF INCANDESCENT LAMPS.—Parties 
wanted, fully competent to manage the theoretical and 
ractical department of a manufactory of incandescent lamps. 
Funds to carry on the business are amply at hand.—Post paid 
letters, stating references and testimonials, to be addressed 
initials “ A. A.,” at the office of this paper. 4860 


LECTRICAL ENGINEER (23), Stud. Inst. C.E., City Guilds 
(Finsbury), and Honours Technological Examinations, 
Electric Lighting Certificates, over two years in eminent manu- 
facturing firm ; seeks engagement.—Address, “Hunt,” ELxc- 
‘RICAL Review Office, 22, Paternoster Row, E.C. 4826 


IRING DONE for the trade, sub-contracts or otherwise; 
best work only ; highest references.—A Barrer, Electrical 
Engineer, 65, Vincent Square, Westminster, S.W. 48°38 


A DVERTISER (22), with 4 years’ practical and theoretical 
experience in electrical lighting and transmission of power, 
seeks engagement.—“ A.,”’ 235, Upper Brook St., Manchester. 456) 


GENCY or BRANCH MANAGERSHIP wanted by elec- 
trical engineer. London or country. Reasonable terms. 
—Address 4,853, ELectricaL Review. 4088 


£ 5 000 CAPITAL.—Good opportunity presents itself 

. for an electrician to join advertiser (mechanical 
engineer of long and varied experience with very large connection) 
in developing an engineering business and adding an electrical 
branch. Capital absolutely secure. Principals only dealt with. 
—Apply, Jones anp Linnett, Solicitors, 1, Quality Court, 
Chancery Lane, W.C. 


S* IVES (HANTS). The Town Council have been considering 
the desirability of introducing the electric 


ight into the 
Borough, and have referred the question to a special Committee 
to investigate and report at their next meeting. 4858 


HAT CASH OFFERS for 28 Vols. Exzecrricat Review, 
complete in publishers’ bindings; good condition.— 
Haynes, Belmont Villa, Taunton. an 


ANTED,—Vols. 12, 20, 22, bound or unbound.—State price 
required to 4,860, E:zcrricaL Revizw Office. 4860 


[Continued on next Page.] 
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XFORD CIRCUS.—Good light, dry, rn to LET, 
suitable. for electrical en ae lendid prominent 

TELEPHONES. 
WANTED good canvassers, must have had experience in this 
connection. Liberal terms.—Apply by letter to “ W.,” 
Exzcreicat Review Office. 4859 


Mr. J. G@. LORRAIN, M1EE. MIME., &c., 
AGENT AND CONSULTING ENGINEER, 
Norfolk ouse, Norfolk St., London, 


PATENTEE’S HANDBOOK” Post Free on Application. 


LE GENIE CIVIL, 


Weekly Review of French and Foreign Industries in General, 
6, RUE DE LA CHAUSEE D’ANTIN, PARIS. 
Editor-in-Chief, MAX DE NANSOUTY, Ingenicur des Arts et 


Manufactures, Officier d’Academie, Secretary of the Electrical 
Committee of the Exhibition of 1889. 


THE BEST GONTINENTAL ADVERTISING MEDIUM OF ALL 


Lx Genie Crvit deals with all subjects connected with Science 
and Industry, Arts, Architecture, Construction, Hygiene, Public 
Electricity, Chemistry, Railways, Mechanics, &. 


- All communications for the Advertising or Publishing Depart- 


ment to be addressed to Mr. Bocquzt, Gznrz Orrice, 6, 
de la Chausée d’Antin, Paris. 


Le MONITEUR des INVENTION ; INDUSTRIELLES 


YEAR. 
6 BOULEVARD DE STRASBOURG. PARIS. 
Sisteen Pages, Half-Monthly, Illustrated. 
SUBSCRIPTION : 6s. Yearly, 8s. 6d. Half-Yéarly, Post Free 


Contains the Ca‘ of French Patents. Details gratis the 
New Inventions of its Subscribers. Review for Inventors, 
Manufacturers and Capitalists. Postage Stampstaken. 93 


ESTABLISHED 1880. 


Railway Engineer 


LITHOGRAPHED WORKING DRAWINGS 


Cin a Stock ; Bridges and all 


ANNUAL SUBSCRIPTIONS, IN POSTAL UNION, 14s. 
(Payable in Advance, including Postage.) Specimen Copy Post Free, 1s. 


OFFICES :—8, CATHERINE ST., STRAND, LONDON, W.C. 


PH@NIX FIRE OFFICE, 


19, Lombard Street & 57, Charing Cross, LONDON. 
(BSTABLISHED 1783.) 


LOWEST CURRENT RATES. 
LIBERAL AND PROMPT SETTLEMENTS. 
ASSURED FREE OF ALL LIABILITY. 


BLECTRIC LIGHTING RULES (COPYRIGHT), 


Latest Edition, Supplied. 


W. ©. MACDONALD, 


INDING 16. 
PER 


VERITY’S WEEKLY LETTER. 


TO THE ELECTRICAL TRADE. 


A NEW DEPARTURE. 


We have pleasure in stating that at the 
beginning of the New Year we shall com- 
mence a new departure in our business 


_ which we have been carefully considering 


for some time past, and which we trust 
will enable the Electrical Trade of the 
country to favour us with a still larger 
share of their orders, even for the cheapest 
and simplest fixtures, of every description. 

One of the foremost reasons of our 
removing our factories to Aston, Birming- 
ham, was that we might give the Trade 
not only thoroughly artistic well-made 
fixtures of good design but at the lowest 
possible price at which they can be satis- 
factorily produced, as although we could 
compete with anyone im design and finish, 
it is well known that with London fac- 
tories it is impossible to compete with 
Birmingham manufacturers on the score of 
price. 

In the past year, during which the bulk 
of our goods has been made at Aston, we 
have proved to the Trade that not only has 
the quality of our workmanship been main- 
tained, but, if anything, the finish of the 
goods is slightly clearer in tone. 

And having demonstrated to our own 
satisfaction the saving in cost of manu- 
facture, we propose in our new departure 
at the beginning of the New Year, to give 
the Trade the benefit of it. 


B. Verity & Sons. 


31, King Street, Covent Garden, W.C., 
and 137, Regent Street, W., London. 


[December 11, 1894. 
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DYNAMO 
CATALOGUE. 


The most Complete List 
ever issued. 


FREE TO TRADE. 


= 


EVERY CONTRACTOR & ENGINEER SHOULD HAVE THESE BY HIM 


SEND ADDRESS ON POSTCARD TO- 
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THE 


NGHAM 


BIRMI 


FACTORY, 


TELEGRAPH 


LIMITED. 


No. 30.| 


BIRMINGHAM, DECEMBER 1891. 


[InLusTRATED SERIEs. 


MANUFACTURERS OF 


Poles, Pole Chairs, Iron Standards, Stay Rods, Struts, Swivels, 
Spurs, Wall Plates, Channel Iron Arms, Oak Arms, Pole Clips, 
Pole Brackets, Angle Brackets, Chimney Brackets, Saddles, Roofs, 
Finials, Caps, Iron Hoods, Hoop Guards, Wire Guards, Lightning 
Points, Pole Steps, Angle Plates, Staples, Nails, Washers, Insula- 
tors, Shackles, Insulator Bolts, Cables, Wires, Leads, Printers, 
Sounders, Keys, Single Needles, Bright’s Bells, “A BC” Instru- 
ments, Duplex and Quadruplex Apparatus, Telephone Magnetos, 
Transmitters, Receivers, Generators, Electric Bells, Indicators, 
Pushes, Burglar Alarms, Mining Gongs. Fire Station Switch- 
boards, Street Pillars and Wall Boxes, Night Watch Tell-Tales 
and Thermostats. Batteries, Screws, Terminals, Cabinet Case 
Work, Testing Apparatus, Construction Tools, and every descrip- 
tion of Apparatus connected with Telegraph, Telephone, and Elec- 
tric Signal Engineering, &c. 


OUR NEW CATALOGUE. 


The compilation of our catalogue is now. rapidly 
approaching completion, and we trust to be able soon to 
supply the numerous demands we have the pleasure 
to acknowledge. 


Telegraph Address: “INSULATOR, BIRMINGHAM.” 
Telephone, No. 4094. ‘ 


THE 


Birmingham Celegraph Factory, 


LIMITED. 


FRIDAY, DECEMBER 11TH, 1891. 


BATTERIES. 


WE are already well-known as the makers of a 
Leclanché cell’ equal in quality to any that has yet 
been offered to the public, and at a price with which 


P.0. 10-Cetu Daniet Barrery. 
others cannot compete. We now show a sample 
_battery of these dells, in a teak box, suitable for 
general ‘purposes. 
* Besides the Leclanché we manufacture Daniel cells 


in large quantities, for general telegraphic work, 
These are made of the usual Post Office pattern, the 


il 
Lechancue BartTEry. 


plates being made of the purest commercial zinc cast 
on to strips of 98 per cent. conductivity copper. 


CABINET WORK. 


POSSESSING, as we do, a most complete plant of modern 
tools for the working of wood, we are, at all times, 
prepared to undertake all classes of-cabinet work, either 
of a simple or elaborate description; and we give 
icular attention to the manufacture of specialities 

th in wood and metal. 
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WHITTAKER’S HANDBOOKS FOR ELECTRICIANS. 


Hlustrated-List of Books for Engineers (Civil, Mechanical and Electrical), published by WHITTAKER & CO., sent post free on application. 


By W. H. PREECE, F.R.S., and JULIUS MAIER, Ph.D. 


THE TELEPHONE. With 290 illustrations. | 


Appendix, Tables and Full Index. 12s. 6d. 


Mr. Rothen, Director of the gates ae Teleqzapha, the greatest authority on telephones 
on the Continent, writes :— é€ most complete work on the subject 
which and will be fora long time to come, the book of 
re’ or e pr 
“ Mesers. Preece and Maier’s book is the most comprehensive of the kind, and it is 
certain ry take its place as a standard work on the subject.”—&lectrical Review, 
the telephone from a thoroughly pr> and contains much 
of real use to the telephonist.’ "—Lndust 


- By GISBERT KAPP, C.E., Member of the Council of the Institution of 
Electrical Engineers, 


ELECTRIC TRANSMISSION of ENERGY, 
and its ‘Transformation, “Sub-division, ard Distribution. 
With 130 woodcuts and diagrams. Third edition. Thoroughly 
revised and enlarged. Crown 8vo, 7s. 6d. 


Sir DAVID SALOMONS, Bart., M Vi > pesttons of the 
Institution of Electrical 


ELECTRIC -LIGHT INSTALLATIONS, 

4,, nd the Management of Accumulators. With 106 woodcuts 

° and diagrams. Sixth edition. Revised and enlarged. Wide 
small Crown 8vo,’6s. 


By THOMAS H. BLAKESLEY, M.A., M.Inst.C.E. 


ALTERNATING CURRENTS OF ELEC- 
TRICITY. Second edition enlarged. Crown 8vo, 4s. 6d. 


By R. BOTTONE. 


ELECTRO-MOTORS: How made and how 
‘used. 64 illustrations. Second edition, revised, 3s. 


ELECTRICAL INSTRUMENT MAKING 
for Amateurs. 60 illustrations. Fourth edition. _ Revised 


enlarged, 3s. 


ELECTRIC BELLS, and all about them. 


99 illustrations. Third edition. Revised, 3s. 
By SIDNEY F.. WALKER, M.I.E.E., A.M.Inst.C.E. 


ELECTRICITY IN OUR HOMES AND 
WORKSHOPS. 127 illustrations. Second edition, 5s 


By JOHN GRAY, B.Sc., A.R.S.M., A.I.E.E., M.P.S. 


ELECTRICAL INFLUENCE MACHINES, 


their Historical + ny rg and Modern Forms, with 


Instructions for making them. 89 illustrations, 4s. 6d. 


London : WHITTAKER & Co., 2, White Hart Street, Paternoster Sq., H.C. 


SQUARE 8vo, 3g. 6d. 4 


‘PRACTICAL TELEPHONE HANDBOOK 


AND 


GUIDE TO THE TELEPHONIC EXCHANGE. 
By J. POOLE, Whitworth Scholar (1875) 


| 
| (Chief Electrician to the Late Lancashire and Cheshire Telephone Exchange Co., 


Limited, Manchester). 4 ‘A 
With 227 Illustrations. 
| “Mr, Poole enacts the demonstrater- rather than the professor. He puts 
the instrument inspector's ride, ac@pmpanies him on his fault-flading and 


= a se strai htforward, easily understood fashion, tells both how te 
and remedy all the defects to =_— telephoui & paratus is liable, 
reason Chapter XILI. on “Pautts and their Localisation,” is certain 
| would pro! y_ pay telephone companies to present a copy yof 
to each member of their technical staff.” -ECECTRICAL 
“This essentially book is published at an oppgftine miomient’ 4 
It contains readable accounts of all the best known aatruinebts, 
together with a considerable amount of fresh infor mation 
it be aufely re to all who take an interest, in practtcal 
—THE B£LECTRICIAN 
“ This is a book which will be of interest to all who are eagaged ig telephone work. 
n the main, terse, 


The instructions and ga are, in 
clear and practical.”—ZLECfRICAL REVIEW. 


SMALL CROWN 8vo, PRICE 23. 
A FIRST BOOK OF © 


ELECTRICITY & MAGNETISM 


For the Use of Elementary Science and Art and Engineering 
Students, and General Readets. 


By W. PERREN MAYCOCK, M.Inst.E.E., 


Certified Instructor of the Science and Art Department in Electricity and Magnetism, 
and of the City and Guilds of London Institute in Blectrie Lighting. Lecturer 
on Blectricity and. Electrical Engineering at the Croydon Polytechnte, and at 
the Whitgift Grammar School, Croydon, Author of “ Pradttedl 

| Notes and Definiticns.” a 

| WITH NUMEROUS ORIGINAL ILLUSTRATIONS AND QUESTIONS, COMPLETE INDEX, AND 

RULED PAGES FOR NOTES. 


“Of unusual merit.”—MANCHESTER EXAMINER AND TIMES. 


E. & F. N. SPON'S NEW BOOKS, 


New Volume of the FINSBURY TECHNICAL MANUALS. | 


With 213 Illustrations. 450 450 pp. Demy 8vo. Cloth 15s. 


THE ELECTRO-MAGNET & ELECTRO-MAGNETIC 
MECHANISM. 


By P. THOMPSON, D.Sc., B. F.RS8., Principal of and Professor of 
Physics inthe City and Guilds of London Technical College, Finsbury. 


With 168 Illustrations. Crown 8vo. Cloth 5s. 


“TELEPHONES: THEIR CONSTRUCTION 
FITTING. 


A Practical Treatise on the Fitting up and Maintenance of Telephones and the 
Auxiliary Apparatus. 
By F, C, ALLSOP, Author Electric Bell Fitting,” “ * Electric 
ll Construction.” 


With Illustrations. Crown 8vo. Cloth 4s. 6d. 


A PRACTICAL GUIDE TO THE TESTING OF 


INSULATED WIRES AND CABLES. 


By H, L, WEBB, Mem.Am.Inst.E.E. 
16mo. Cloth 4s. 6d. 


THE ARITHMETIC OF ELECTRICITY: A Manual of 
Electrical Calculations by Arithmetical Methods, 


Including Numerous Rules, Examples, aid Tabks in the Field of Practical 
Electrical Engineering and Experimenting. 


By T. O’'CONOR SLOANE, Ph.D. 4844 


Yondor: New York: 42, Cortlandt St. 


_ THE INTERNATIONAL 


WIRE TABLE. 


Price 6s. 6d.,; post free 6s. 9d. 


Compiled ‘and Published by W..S. BOULT, Assoc.MJnst.C.E., 
CASTLE St., LIVERPOOL. 


“We can cordially mmend this book as an indispensable 
addition to every practical e electrician’s library.” —Electrical | 


London: CHAS. GRIFFIN Co,, Exeter St., Strand. 


| 


GRIFFIN 


PUBLISHERS... i 
‘ ; 
| SEVENTH EDITION OF Prof. RANKINE'S USEFUL 
RULES AND TABLES. x 


USEFUL RULES AND TABLES 


FOR ENGINEERS AND OTHERS. 
By W. J. MACQUORN RANKINE, LLD, F.R.6, 
(Late Regius Professor of Civil Engineering, University of Glasgow), 
WITH AN- APPENDIX FOR THE USE OF ELECTRICAL ENGINEERS, 
| By Prof. ANDREW JAMIESON, M.Inst.C.E., F.R.S.By 
IN CROWN 8vo. 482 pp. CLOTH, 10s, 6d, 


The Appendix Submarine Electrical Engineering ; Electric Lighting; 


Transmission of Power, &c., &c. 
« Every electrician will, consult it with profit.”—Zngineering. 


SECOND EDITION THIS DAY. Cloth, 3s. 6d. 


MAGNETISM & ELECTRICITY 


| (AN ELEMENTARY MANUAL OP). 
| With Examination Questions and 245 Illustrations, 


By Prof. A. JAMIESON, M.Inst.C.E., Glasgow Techical College. 


GENERAL CONTENTS.—Magnetism ; Voltaic Electricity ; Electro-Magnetism 
and Electro-Kine:ics ; Electro-Statics, or Frictional Electricity. 

“The urrangement is as good as it well can be, . . the diagrams are 
EXCELLENT . The subject treated as an essentially practicai one, and 
very clear instructions given. Teachers are to be congratulated on having such a 
THOROUGHLY TRUSTWORTHY TEXT-BOOK at their disposal.” —Nature. 

“ An excellent and very PRACTICAL elementary treatise.” —£lectrical Review. 


NOW READY.—With numerous and Tables. Large 
crown 8vo. Cloth, 10s. 6d. 


ELECTRO-METALLURGY 


(A TREATISE ON). 
Embraci: ie application Electrol: to the Plating, Derositing, Smelting, and 
ining = to the of Pt inting Surfaces, 
nd-Art 7 
By W. G. McMILLAN, late Demenstveter of Metallurgy, King’s Bar 
¥ ™* London; Chemist and Metallurgist to the Government 4 
Cossi pore. 

GENERAL CONTENTS.—Introductory ;- Sources of Current; General Conditiuns ; 
Plating Adjuncts; Cleansing and Preparation of Work ; ‘Electro-Deposition of 
Copper, Silver, Gold; Nickel, Cobalt, tron, A loys, &c., &c. ; yaaa 
Extraction and Refining ; : Recove ry nod Determination of Metals 

“ One of we BEST AND MOST COMPLETE manuals hitherto published on ‘Electro- 
Metallurgy.’ —£lectrical Review. 


A Complete Catalogue Gratis on Application. itl. 


iG 
i 
— | { 
iG 
| 
the i 
‘ 
i} 
| 
| 
| 
! 
‘ 
| 
| 
| 
| 
| 
| 
| 
| 
— 


(December 11, 1894, 


THE 


NATIONAL TELEGRAPH 


WORKS COMPANY, LIMITED. 


No, 8.] 


BIRMINGHAM, DECEMBER 1891. 


[Lewis’s System. 


MANUFACTURERS OF 


Poles, Pole Chairs, Iron Standards, Stay Rods, Strute, 
Swivels, Spurs, Wall Plates, Channel Iron Arms, Oak 
Arms, Pole Clips, Pole Brackets, Angle Brackets, 
Ohimney Brackets, Saddles, Roofs, Finials, Caps, Iron 

Hoods, Hoop Guards, Wire Guards, Lightning Points, 
Pole Steps, Angle Plates, Staples, Nails, Washers, 
Insulators, Shackles, Insulator Bolts, Cables, Wires, 
Leads, Printers, Sounders, Keys, Single Needles, 
Bright’s Bells, *A B C” Instruments, Duplex and 
Quadruplex Apparatus, Telephone Magnetos, Trans- 
mitters, Receivers, Generators, Electric Bells, Indica- 
tors, Pashes, Burglar Alarms, Mining Gongs, Fire 
Station Switchboards, Street Pillars and Wall Boxer, 
Night Watch Tell-Tales and Thermostats. Batteries, 
Serews, Terminals, Cabinet Case Work, Testing Appa- 
ratus, Construction Tools, and every description of 

Apparatus connected with: Telegraph, Telephone and 
Electric Light Engineering, &c. 


Managing Director : 
SLATER LEWIS. 


OUR NEW CATALOGUE’. 

Is in course of preparation, and we hope to be able 
‘to fiz a definite date for issuing same shortly. Mean- 
‘time we have prepared price sheets, which we shall be 
1 happy to forward on 


Mr. J 


Postal Address : 


THE NATIONAL TELEGRAPH WORKS Co., Lrp., 
Aston, Birmingham. 


Telegraph Address: “ THUNDER, BIRMINGHAM.” 
Telephone, No. 2,542. 


. THE . ; 
Uational Telegraph Works 
COMPANY, LIMITED. 


FRIDAY, DECEMBER 11TH, 1891. 


INTRODUCTION. 


WE have no apology to offer for adopting a style of 
advertising which was introduced by our Managing 
Director some seven or eight months ago, when con- 
nected with another establishment. We shall, from 
time to time, describe, to the best of our ability, the 
various manufactures we have taken up, and for the 


present, at all events, we shall not attempt to illustrate 
any of our goods. Our quality of work is well known, 
and we shall endeavour to maintain the reputation 
which our Managing Director, and the staff of 
25 hands who have followed him, have earned in the 
past. The whole of our plant is positively and 
absolutely new, and much of it of recent design and 
possessing improved features of great value. We are 
in a position to turn out interchangeable work with 
the greatest accuracy, and we warrant our goods to be 
in every respect first-class, and equal to those offered 
by any house in the trade; while, as to price, we feel 


| assured that our terms will compare favourably. We 


never have and never will attempt to compete with the 
cheap foreign articles sold by some of our competitors. 
We shall at all times endeavour to give the highest 
satisfaction to our friends, and we trust that they will 
favour us with a small share of their kind support. 


MANUFACTURING. 


In commencing operations we have borne in mind 
the now well-known fact that it is the quantity and 
regularity with which any particular goods are dealt 
with which enables the manufacturer to trade with 
advantage to his customers and profit to himself. We 
have, therefore, laid ourselves out for certain well- 
known “lines,” and although we shall, of course, take 
in special work, we shall not depart from the original 
plan. This will enable us to offer certain classes of 
goods at prices which will strike buyers as being 
extremely favourable, and which, we anticipate, will 
bring us a fair return for our labour. We hope next 
week to deal with a few of these manufactures. 


LECLANCHE BATTERIES. 


We beg to notify the fact that we are continuing the | 
system of supplying Leclanché Batteries in cases of 
dozens, three dozens, half gross and one gross lots, as 
introduced by our Mr. SLATER LEWIS some time ago. 
Our present price is 10s. 6d. a dozen free on rails 
Birmingham, net, packing cases free. We guarantee 
these Batteries to be throughout of the best materials. 
We have had ten years’ experience in the manufacture 
of these goods, and with new appliances and reorganised 
systems are in a position to offer-a better article than 
any other house in the trade. roe 
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MANUFACTURERS and CONTRACTORS to the Admiralty, War Office, H.M. Post Office, _ a 
and the Principal Electric Light Companies and Contracting Firms. — S 


NOW READY, : a 
AND SENT ON RECEIPT OF TRADE CARD, ia 
OUR NEW 


PRICE LIST 


ELECTRIC LIGHT 
CABLES. 


HELSBY, 


December, 1891. 


HIGHEST REFERENCES as to QUALITY and DURABILITY. 


“TELEPHONE No. 1935. 
LONDON TELEGRAMS: “CONCENTRIC, LONDON.” 


‘Telegrams :—“ LIMITED, HEL@BY.” 
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GREAT WINCHESTER ST., E.C. 
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COMPANY, LIMITED. 


CENTRAL STATION 
BATTERY. 


ee 


| 4,000 LAMPS FOR ! 5 HOURS 
| 1,500 LAMPS FOR 3: HOURS cat rist rate). 
3, 000 LAMPS FOR 1 HOUR (On Emergency). 


Being at the rate of 7; Per Gent. Per Annum on the Goat of Celis: ont a 


| OTICE IS HEREBY GIVEN | thet 
MANUFACTURER and ‘imdividual ‘USER of any 


| SECONDARY BATTERY of the TYPE, ‘CONSTRUCTION 
| or FORM, covered. by the above COMPANY’S PATENTS, 
without ‘a Tissues, renders himself responsible for such 
UNLAWFUL ‘MANUFACTURE, and all the CONSE- 
QUENCES thereof. 


FOR PARTICULARS APPLY TO-  ° °} ° 
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a and Brazil, for 


RICHARD FERRE RE 


3. SERLY,] SCIENTIFIC INSTRUMENT MAKERS, Telegraphic Address : 
43, LONDON WALL, LONDON, E.C. 


, Engineer- Speciality: 


READING & SELF- INSTRUMENTS, 


their Educational, 
Navy, War, Postal, and 
Telegraph Departments, 


rding 
Grand Prix and Two On the Ist Septembér, 1891, 11,QO0O Direct-Reading 
ee a Self-Recording (mostly of the last kind) Instruments 2 
Paris Universal Exhibi. Direct Readf poy Cinemo meter 
= WERE AT WORK IN EVERY PART OF THE GLOBE. . ee 


vor RICHARD FRERES, 48, LONDON WALL, E.C. 


‘The STRONGEST and BEST for ELECTRIC LIGHTING. 10-inch Belts are running night and day at 
ELMORE’S COPPER DEPOSITING WORKS, LEEDS, 
On large dynamos at 6,800 miles a week. 
ALSO LARGELY USED AND RECOMMENDED BY ELECTRICAL ENGINEERS. 


Apply for Samples, &c., to HEBBLETHWAITE BROS., Patentees and Sole Makers, HUDDERSFIELD. 4, 


“== HAROLD & JENKINS, 


30 & 31, St. Swithin’s Lane, LONDON, E.C. (0) ’ 
Telegraphic Address: “Symsoxizx, Lonpon.” Cable Address : “ Jocanrry, Lonpon.” 


STAMPINGS | 


BEST CHARCOAL IRON FOR ELECTRICAL MACHINES 


AND FOR ALL TYPES OF DYNAMOS AND TRANSFORMERS. 


ALL OUR STAMPINGS ARE SUPPLIED FLAT, FREE FROM BURRS, WELL ANNEALED AND TRUE TO GAUGE, AND IN ALL GAUGES 
SUITABLE FOR ELECTRICAL PURPOSES. 
Enquiries for Prices will be promptly dealt with on receipt of specifications. 4543 


NEWTON ELECTRICAL ENGINEERING WORKS, TAUNTON. 


HIGHEST EFFICIENCY. 


BEAUTY OF: DESIGN. 


MATERIALS. 


TAUNTON DYNAMO AND olL ENGINE. 


MODERATE SPEEDS 


BEST WORKMANSHIP 


Prices and Particulars on Application. 4 
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; Fstimates, and give every Information respecting Electrical Work in their Districts. 


- 
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WESTERN ELECTRIC 


MANUFACTURERS OF 


TELEPHONES. 


WHOLESALE ORDERS ONLY 


79, ‘COLEMAN STREET, LONDON, 
- CHICAGO, YORK AND ANTWERP. 


m mining is most essential, and electrical pumping 
and haulage will effect a saving in working cost of 20 
per cent. on compressed air or steam, and upwards 
of 50 im capital outlay. Our machinery at work in 
all parts of the country will prove this, and we shall 
be pleased to estimate for Electrical Transmission 
Plant to any requirements. 


Referring to the peer Te Haulage Plant, just installed by our Agent, Mr. J. C. Howell, of Llanelly, the : 
“Merthyr Express” “ Thus started the First Electrical Haulage Apparatus in South Wales, the success, 
of which, beyond all doubt, will lead to its adoption in every important Colliery throughout the two Countries.” 


| Electric Lighting, Electric Pumping, and Electric 
Haulage, the three things necessary in mines, can be 
carried out ‘from the same generating station, and 


power distributed over long distances when required. 
Mr. J. C. Howell, of Llanelly, and Messrs. Mercier, Corlett & Co., Wigan, our Local Agents will supply 


FURTHER INFORMATION SUPPLIED, WITH CATALOGUES AND ESTIMATES, ON APPLICATION TO— 


CROMPTON & COMPANY, LIMITED, 
MANSION HOUSE. BUILDINGS, LONDON, B.C. Works: LONDON and CHELMSFORD, 


ELLIOTT BROTHERS, 


101 & 102, ST. MARTIN’S LANE, LONDON, W.C. 


. (ESTABLISHED 1800). 


BLBCTRICAL ENGINEERS AND MANUFACTURERS OF ALL KINDS OF 
RLECTRICAL TESTING AND- TELEGRAPH INSTRUMENTS. 


SUBMARINE MINING APPARATUS, &. CONTRACTORS TO H.M. GOVERNMENT. 


Wit Award Paris Exhibition 1889, Only “Grand Prix” to any English Blectrical: Exhibit 


Telegvaph “OHM,” LONDON. Telephone sesa. 
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Telegraphic Address: “ Ageekay, London.” ABC Code. Telephone No. 517. 


INDON: PUBLISHING OFFICE, 22, PATERNOSTER ROW, E.C.—Susscairrion per annum, Postage 
- inclusive, in Great Britain, 19s. 6d.; to Countries in Postal Union, of the first class, 21s. 8d.; of the second class (Aden, 
India, Persia, &c.), 236. 10d.—Nzw Yorx: D. Van Nosteanp, 23, Murray Street, and 27, Warren Street. Panu: 
Madame Vavuvz J. Borvzav, Librairie Etrangére, 22, Rue de la Banque. Brrum: A. Asuen & Co., 5, Unter den Linden. 


ELECTRIC LIGHT.—CENTRAL STATIONS 


and PRIVATE INSTALLATIONS fitted complet». 
DYNAMOS,—ALTERNATORS & CONTINUOUS CURRENT 


MACHINES—KAPP’S PATENT. 
The KAPP “CENTRAL STATION” DYNAMO. 


‘ 


Pushes, Terminals, 
SPEAKING 


Arranged for Direct Coupling or Belt Driving. = > INSTRUMENTS, 
‘“KAPP-WILLANS” COMBINATIONS. oe LIGHTNING 
Two-Pole, or Multipolar Type. 


ARG LAMPS, to 


CONTINUOUS and ALTERNATING 
CURRENTS, 
PARALLEL or SERIES WORKING. 


SINGLE or DOUBLE CARBONS. 
FOCUSSING or NON-FOCUSSING. 


Sole Makers of Higgins’s, 
Bichromate. Leclanche, &c., &c., 
Zinc and Carbon Plates, &c. 


ACCUMULATORS. 


The “D.P.” Latest 
IMPROVED DESIGN, ( 
HIGH RATES i 


4 GROUND 
| 


z ELECTRIC LIGHT CABLES OF DISCHARGE. a 

| POLES, INSULATORS, 
FITTINGS, &c., for TELEGRAPH, i - 
TELEPHONE and 

4 ELECTRIC LIGHT purposes. i 


JOHNSON & PHILLIPS’S Patent 
FLUID and TERMINAL INSULATORS, gp; 

SHACKLES, &c., and alldescriptions ofthe [ar 
ordinary form, in Porcelain or Brownware. 


CABLE MACHINERY AND GEAR 


Of all descriptions, for the complete equipment of 
TELEGRAPH CABLE FACTORIES and VESSELS, 
including Stranding, Closing, Tape, Yarn & Compound 


BROOKS 


SYSTEM of INSULATION 
for UNDERGROUND MAINS. 


TRANSFORMERS, 
SWITCHBOARDS, 
ELECTRICAL MEASURING 


SE Serving and Rubber Covering Machines, &c. 
ond PICKING-UP & PAYING-OUT MACHINERY, Dynamo- 
INSTRUMENTS, &c, RS S meters, Bow and Stern Gear, Cable Tanks, Telegraph 
: SWITCHES and w ‘ Buoys, Grapnels, Centipedes, Mushrooms, Rope and Chain 
; ELECTRIC LIGHT DS $ 4 Fittings, Cable Leads, Cable Drums, Hauling Gears, Splicing and 
FITTINGS, &c., Gi Jointing Tools, &c., &c., Steam and Hand Wire Sounding Machines 
Incandescent S S for Deep and Skallow Water. 
Lamps. ¥ S Sole Makers of TROTT & HAMILTON’S PATENT GRAPNEL ROPE 
Ss J and TROTT & KINGSFORD’S PATENT INDICATING GRAPNEL. 


TELEGRAPH PLANT AND MATERIAL. 


‘ 
1% 
N 
| 
/ 
for Arc Lamps. 
; BATTERIES. 
: for 
a 


Electrical & Cable Makers, 


T phic Addresses : London Office: 


MANUFACTURERS OF MANUFACTURERS OF 
(By Patent Process) (By Patent Process) — 


SILK AND COTTON COVERED 9% FANCY SILK COVERED & FLEX'BLE 


WIRE AND. TAPE / WIRES FOR LAMP SUSPENDING, 
Of all sizes for Electrical purposes ff ‘ * Concentric Electric Light Cables, 
SPECIALLY INSULATED For Ship Work & Town Lighting. 


ELECTRIC LIGHT \¥ 
LEADS, CABLES AND 
MULTIPLE WIRE 


OF EVERY DESCRIPTION. 


TO ANY SPECIFICATION. 


SPECIAL ANTI-INDUCGTION GABLES, 


FOR THE TELEPHONE. 


Contractors to H.M. the Indian Government, the Principal Railway, Telephone and 
Light Companies. 


saivug 3 


phone Manufacturers of all Classes of VULCANIZED ELECTRIC LIGHT WIRE AND CABLE Patent Telephone Cable 


metallic circuits, for General and Special Purposes. for single wire circuits, 
GLOVER’S PATENS COVERED GUTTA-PERCHA WIRE—for Leading in Tunnel and Underground Work. cn 


WORKS: prmczwarer IRON WORKS; SALFORD ELECTRIC WIRE WORKS; SPRINGFIELD capLe works, SALFORD, 


London Agents for Messrs. JOHNSON & PHILLIPS. 
KAPP DYNAMOS. 


BRO ARC LAMPKs. 
RING CONTACT SWITCHES, D.P. ACCUMULATORS. 


THE TRADE SUPPLIED ON THE BEST TERMS. 
DRAKE & GO RR HAM, 


2, PRINCES MANSIONS, VICTORIA STREET, S.W. 46083 


Telegraphic Address: “ACCUMULATOR, LONDON.” 


GLASGOW, COATBRIDGE, & MOSSEND. Offices: 41, Oswald St., GLASGOW. 
MANUFACTURERS OF 


BORE ELECTRIC MAINS 


LIGHT LAP-WELDED WROUGHT IRON AND STEEL TUBES with Stewart's Patent Flanged Joints. 


_ WROUGHT-IRON TUBES AND FITTINGS FOR THE CONVEYANCE OF GAS, WATER, & STEAM. 


BOILER TUBES, OIL LINE PIPES, ARTESIAN WELL BORING TUBES. 


‘Steel and Iron Piates 
FOR BOILERS, BRIDGES, &c. 4086 


Aon 
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LIGHT ENGINES 


ALI CLASSES OF BNGINES 
MANUFACTURED BY 
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and Prices on | 


DOCK 
: 20, BILLITER ST., 
; ’ LONDON, E.c. 
4 (Late 161, Queen Victoria Street.) 
3 Ail- Goods are made at our t 


5 
3 FINE ASBESTOS PAPER, for Dynamos, &. Works, near London, and are |! | 
PIONEERS OF THE ASBESTOS TRADE. asczsros ruses cEMENT,for Electric Lignt Leads, Of the best possible description, |. 
ASBESTOS FIRE-PROOF PAINT, for protecting wood- Specify “ SALAMANDER” Brand. 
The ONLY COMPANY work, troughs for leads, &¢. : NEWCASTLE-UN-TYNE, Quay Side; 
ia Geli in the World owning ASBESTOS MILLBOARD STRIPS, for ditto. MANCHESTER, %, Deansgate ; LIVERPOOL, 4 
4 1 * FINE READ, covering wires. 47 and 49, Sou ohn Street; GLASGOW, 68, a 
and working Asbestos West Howard Street; CARDIFF, 185, Bate 


> Street; BRISTOL, Provident Buildin Clare 
Mines in both ITALY PATERT SALAMANDER LUBRICART, for Dynamos, &c. street; 8T. PETERSBURG, Dver ; 


“ na se and CANADA. PACKING, NON-CONDUCTING COVERING for Bollers,&c. ANTWERP, Rue Nassau 8. 4455 


CoO., 


CALEDONIA WORKS, HALIFAX. 
Contractors to Her Majesty's Government & Railway Companies 


RHFINHD THLHPHONEH WIRH. 
PATENT GALVANISED TELEGRAPH WIRE. 


# 100 Ib. COILS, HIGH CONDUCTIVITY. F 
_S8PECIALITY:-TELEGRAPH WIRE, TO ALL SPECIFICATIONS. | 


COPPER WIRE, hard drawn, high conductivity—iong lengths. COPPER WIRE and TAPE for 
Lightning Conductors, &c. OOPPER WIRE, all sizes for covering. STRAND WIRE 
GALVANISED HARD STEEL STRAND for Mechanical Telephones. 


F. WIGGINS & SONS, “2 LONDON, if 
MICA MERCHANTS, [Telephone No, 2248, 

Manufacturers of Mica Goods for Electrical and ALL purposes. oe 
GOVERNMENT. 


CONTRACTORS TO HER MAJESTY'S 


| PATENT OFFICE. 

(Successor to the late W. Foscroft, also F. Lucas), ATENTACENT|! GARDNER 

4 Telegraph and Telephone Case Mannfacturer, | 
CLERKENWELL, LONDON, | | 

(Offices-PERCIVAL STREET). SUCCESSOR TO 

Phatometer, Telephone Cases, Battery Boxcs, &c., &e. PAMPHLET OF COSTS GRATIS. 

PRIZE MEDALS UOXDON, WA; PARIS, wm, FORTY-TWO YEARS’ SPECIAL PRACTICE 

WITH INVENTIONS on 

WROT IRON 

Z OR STEEL. 

GAS, STEAM,WATER, 

AND FITTINGS. 
FWS 


| 
| 
| TuBE-workS. 
LONDON OFFICE: 46, QUEEN VICTORIA 
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THE 


MOST PERFECT DRY CELL 


IN THE MARKET. 


t 


{ 


if 


LIMITED, 


€ 


"27, MARTIN'S LANE, CANNON STREET, LONDON 


E.C. 


NORTH WOOLWICH. 


Works: 


- 
{ 
| 


FOR AMPERES 
OR VOLTS, 


SCALE EQUALLY 
7 OR OPENED OUT. 


25Q Installations, 


, INCLUDING 


CENTRAL STATIONS, 
HAVE BEEN ENGINED BY; 


Steed Vatenteos and Sole Makers of the ACME GOVERNOR. Hundreds are in 
= use for Electric Light Engines. -Send for Lists. an 
Address; “SANDON, MANCHESTER.” 


VERTICAL COMPOUND HIGH-SPEED ENGINE, 0.S, TYPE. 
3 


Important N otice. 
(BEST VALUE IN THE MARKET ! 


INSTALLATION, 


GRosS PRICH, £100; 


Consisting of One 10-Arc Dynamo (Weston type), and Ten 2,000- C.P. (Weston) 
Arc Lamps, with Globes, Coronets, &c.. complete. 


Arc Lamp Posts FOR STREET LIGHTING 


17 feet 6 inches above ground, good base, 
GROSS PRICH, MACH. 


f Liberal Discount to the Trade. 


WCANDESCENT SLOW SPEED AND ARC DYNAMOS, ARC LAMPS, SWITCHES, CEILING ROSES, | 


CUT- “OUTS, &., &., SPECIAL LOW PRICES. 


Armatures wound and done for the Trade, Commutators and General Repairs. 


THE. LONDON LANCASHIRE ELECTRIC 


“Office & Works :~KINGSLAND GREEN, DALSTON, LONDON, N.E. | 


ELECTRIC LIGHT ENGINES. 


| STEAM SHIPS, WAR VESSELS, FACTORIES, MANSIONS, , 


 BROWETT, LINDLEY & 
MANCHESTER. 


= 


4, 
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FOR THE BEST 
CONTINUOUS-CURRENT DYNAMOS, 
ALTERNATORS and TRANSFORMERS, 

ARC LAMPS and CARBONS, 

MEASURING INSTRUMENTS, 

: SWITCHES and FUSES, 

AND ALL. ACCESSORIES FOR ELECTRIC LIGHTING, 


APPLY TO 


BLAKEY, EMMOTT & 


HALIFAX, ENGLAND. 
“SEND FOR NEW ILLUSTRATED CATALOGUE. FREE. TO THE TRADE.. 


J 0. ANDREWS & CO., 
_ SPECIAL CHARCOAL IRON SHEETS. DYNAMO PLATES. TRANSFORMER STAMPINGS. 

iron Wires FURNER BROS., Md Steal & Steel Forgings 


Wrought Iron. Magnet Forgings. 
Sheet Steel, Tool Steel, mg &. . 134, Upper Thames St., LONDON. ‘Brass and Copper Rods and Tubes. 


Bar Iron & Steel, Hoops, Plates, &c. IRON AND STEEL. Wrought Iron and Steel Tubes. 


4789 


COVERS ano CASINGS MADE to ANY DESIGN AR mr 
GROOVES 
&C HARRIS H. & F. CHAMBERLAIN; 


MAHOGANY & GENERAL 


| Menatacturers of Pure Carbon Points, Tubes, Filters, | 


MOULDING MANUFACTURERS* SIZES Cells and Battery Plates of every description. — 


58 & 60, WILSON STREET, FINSBURY, E.C 


BARNSLEY.” 


BULME, MANCHESTER, 


HAVE THE LARGEST ASSORTMENT OF Insulated Wire and Cables 
of every description for 


WHEEL & PULLEY PATTERNS IN THE TRADE, | 


Bells, Telephones, Electric 


AND ARE IN A POSITION TO SUPPLY 
Lighting, &c. &. 


CASTINGS, MILLWRIGHT and all kinds of 
ENGINEERING WORK PROMPTLY. 


|UNITED ELECTRIC WIRE Co., 
OF WHEEL AND PULLEY PATTERNS ON APPLICATION bes 


TELEPHONE No. 229, 4524 


ANDREWS PREECE, 


ELECTRICAL ENGINEERS. & CONTRACTORS, 


MANUFACTURERS OF THE 


> ARC LAMPS, SWITCHES, &c. 
bl Batimates and Specifications prepared freeof charge on appleation. 


BOROUGH MILLS, MANCHESTER ROAD, 


BRADFORD. 
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MOON & WALL, 
A ELECTRIC LIGHT AND POWER ENGINEERS, 


MANUFACTURERS AND CONTRACTORS, 


$2 GLOBE ENGINEERING WORKS, BRENTFORD 
STIFF & SONS, COMPLETE 


LAMBETH LONDON, 


MANUFACTURERS OF Engines, Boilers, Dynamos, Lamps, Fittings, &c., 
LUMBAGO RUCIB 
INSULATORS, Telegrauis ; “ MOON, BRENTFORD,” A BC Code used. 4776 
LEADING-IN TU TAYLOR, TUNNIGLIFF & CO., 
AWARDS:—PARIS AND VIENNA ELECTRICAL EXHIBITIONS. PORCELAIN PARTS FOR 


LAMP HOLDERS, CEILING ROSES. 


CUTTRISS, WALLIS & CO., Lrp, | SCREWED SWITCH BASES AND COVERS, 


Glectrical & Wlanufacturers, 


ELECTRO- MOTORS And Spec es ectric Lighting. 


Manufacturer of 


HIGH-CLASS LATHES 


Treadile Milling Machines, Hand 
Plaining Machines, &c., 


\ Ingleby Works, 
=... BROWN ROYD, BRADFORD 


Lathe Maker to the Brit'sh and 


DYNAMOS 


For all purposes. 


COMPLETE PLANT FOR ELECTRIC LIGHT 
AND TRANSMISSION OF POWER. 


= for the erection of 


Fureign Gove:inmeate. 


ESTABLISHED 1858. ss 


~ 


can be obtained in Low Tension Stations by the use 
of the Crompton-Howell Accumulators, and in an 


ELMWOOD ELECT RICAL WORKS &l, BOND PLACE, LEEDS. 


emergency they can discharge at a rapid rate and 


take wp the whole supply. They also effect con- 
siderable economy, as by their wse machinery can be 
stopped at periods of small demand, and the accumu- 
lators continue the supply, thus saving one shift of 
men. 

Prices and full particulars, with report from 
eminent engineers at present using them, can be ob- 
tained from 


THE CROMPTON-HOWELL ELECTRICAL STORAGE Co., L10., 


Mansion House Buildings, London, E.C. 
WorkKs: LLANELIY. 
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TELEPHONES 


TELEPHONIC APPARATUS 
~ OF EVERY DESCRIPTION KEPT IN -STOCK.. 


INSULATORS, IRON WORK AND; ALL MATERIALS FOR TELEPHONE & TELEGRAPH | 
LINE CONSTRUCTION AND RENEWAL IN STOCK, 


Estimates, and Plans ; FREE for Supplying, Fizing, and Maintaining Telephones and Lines any distance, - Town, or. Country, 


UNIVERSAL TELEPHONE Cco., 11, gues Victoria St., London, E. C 
Pus) "THE PILSEN ELECTRIC 


Manufacturers- of Patent Are Lamps, Dynamos, Electric Motors, High Speed Engines, and Specialities for Blectrle ‘Light “and Power, — 


NEW AND ELEGANT DESIGNS IN DIRECT AND ALTERNATING CURRENT ARC LAMPS.. PILSEN CELEBRATED. warmoun 
-, NEW 170-URIT ALTERNATOR... LARGE STOCK OF FIRST-CLASS ARC LIGHTING PLANT. 


OFFICES WOoRES: 80, LEATHER LANES LOM DOW 
Many- Medals Awrarded. 2 


MANUFACTURERS OF 


ELECTRICAL FITTINGS IN BRASS, BRONZE AND SILVER, 


ACORN SOCKETS 
AND 


EVERY STYLE OF LAMPHOLDERS 
(Under License from Edison & Swan). 


STOKE HOLE & BULKHEAD LAMPS 


PORTABLE HAND LAMPS 
ALL KINDS OF 
SHIP FITTINGS. 


Best Material and;Workmanship Guaranteed. 


ILLUSTRATED PRICE LI3T ON APPLICATION. 
4480 


THE GENERAL 


TRACTION 


COMPANY, 


WORK OF EVERY DESCRIPTION 


Full Particulars and Illustrated Catalogue on application. — 


CHIEF OFFICE: 35, NEW BROAD ST., E.C. Works: Keatish Town. 
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THE MILLING MACHINES. 


. 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. 


ix 


As Ordinary Milling Machine. 


This Machine has Automatic Vertical; Horizontal and Transverse Feeds. All Feeds are reversible without changing tho belt, and can 
“pe operated simultaneously or separately. ' The table can be swivelled to various angles. With the Vertical and Angular Milling 


Attachment, the Machine can also be used for Boring, Drilling, Facing, Keyseating Shafts, Rack Cutting, &c. 


VERTICAL AND ANGULAR MILLING ATTAC 
j 


SHOWING VARIOUS APPLICATIONS OF THE 


Horizontal Drilling. Angular Milling. Vertical Milling, 


THE “ SUNDALE " TWIST DRILL 
GRINDER. PLANING MACHINE. 


For Grinding with a differential Clearance. For Hand, Treadle, or Steam Power. 


With this machine, a labourer or boy can grind a Twist Drill as ADVANTAGES—W orks continuously inone Will grind round ed 


clearance, same as in a new Twist Drill. It grinds both lips at arranged for power. Can he see 
the same =p. and withthe same clearance. The grinding and stantly,even whilst reversing. de in el cr taper reamers and taps. can be res 
clearance each lip of Drill is done automatically in one ur sizes, without r:educing the diameter. 


our 
operation. Tliustration represents smallest size. 


IN STOCK READY for IMMEDIATE DELIVERY 


A large assortment of Lathes, Radial and Pillar Drilling Machines, Milling, Planing, aad other Machine Tools. — 


SOLE LICENSEES: 


= 


85, QUEEN VICTORIA ‘STREET, LONDON, E.C. 


HMENT. 


= 


PATENT “EUREKA” THE “ SUNDALE” PATENT UNIVERSAL 
CUTTER GRINDING MACRINE. 


and hollow-shaped catters of any 


well and accurately as a skilled mechanic. and give the proper direction. Works with one »ulley when radius, angular and beves cutters of any angle, oe 
V in- épiral cutters, cutters which are cut on sides and to 


SELIG, SONNENTHAL CO.. 


7 


— A : 
As arranged for Ruck Cutting. 
} q ' 
Pt 
7 
; | > 


‘The PHOSPHOR BRONZE Co., Ld.,89, Sumner St., Southwark, LONDON, 8.5. 
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BEST WriRE 


OVERHEAD TELEPHONE LINES 


-PHOSPHOR BRONZE 
CASTINGS, 


Phosphor 
Bronze Wire, Rods, 
Sheets, &c,; Bearings, Bushes, 
and other wearing parts of Machinery 
White Anti-Friction Me'als 

of -all kinds. 


of Great Tensile Strength and High 
Conductivity for Overhead Lines. Vulcan 


REID BROTHERS, 


_i2, Wharf Road, City Road, London, N., 
TELEGRAPH AND PNEUMATIC ENGINEERS AND CONTRACTORS 


FOR THE SUPPLYING, ERECTING LAYING DOWN AND MAINTENANCE OF OVERHEAD AND UNDERGROUND WIRES FOR 


‘TELEGRAPHS AND ELECTRIC LIGHTING. 


COMPLETE ELECTRIC LIGHT INSTALLATIONS. 
PNEUMATIC TUBES FOR THE TRANSMISSION OF PAPERS, &c., 
FITTED WITH ENGINES AND PUMPS COMPLETE. 

REID BROS. ’ “PATENT” PNEUMATIC CASH SYSTEM for the transmission of COINS, &c. 
Makers of Radcliffe’s Patent Electrical Signal-Locking Apparatus, and Patent Electrical Passenger and Guard Communication. 


CONTRACTORS TO H.M. GOVERNMENT FOR SUBMARINE MINING APPARATUS AND ALL ELECTRICAL 
TESTING AND TELEGRAPH INSTRUMENTS. 
Manufacturers of Submarine Cables, Wire, Iron Poles, Instruments, Batteries, Insulators, and Stores of every Description. 42; 


fees go on using closed iron 


circuits when a Gow) | 2P. 

100 4/ 1215 0 

150 6| 1717 0 

200 8| 22 0 0 

“TRANSFORMER ‘400 16| 4 9 0 
Costs half, and has a fifth of | ino || #90 

the waste ae power P 
Above 400 lights not stocked.” 


"BROOM HALL WORKS, TEDDINGTON, ENGLAND. xs 


| 
‘Haw! 
Weiller’s 
Patent Silicium Bronze Wire 
Composite Wire, as cheap as 
SOLE LICENSEES Copper strong as Stel 
FOR & ] 
<2 cestines, (RGINGS, RODS, SHEETS, AND STAMPINGS. a 
] 
| 
| || 
| Fireproof Cases Extra. I 
al SWIN BU | 
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DORMAN & SMITH, 
ELECTRICAL ENGINEERS, 


whose announcements are ordered for series, are entered under any one Heading in this Index 
but if repeated under other headings, Gd. per week is charged for each additional entry. 


Accumulators. PAGE 
Crompton-Howell Elec. 8. Co. . 7 
Drake & Gorham Pa 2 
Electrical Power Storage: Co. Sup. 


Are Lamps. 
Johnson & Phillips 1 
Woodhouse & Rawson United .. 13 
Asbestos. 
United Asbestos Co... 3 


Auctioneers and Valuers (Mechanical). 
Wheatley Kirk, Price & Goulty Sup. 11 


Batteries. 
India-Rubber Co.... See 
Johnson & Philli ane 1 
Telegraph Mfg. 17 
Weymersch Battery 14 
Woodhouse & Rawson United . 13 

General Elec. Co., Ld. _ 10 


Woodhouse & Rawson United .. 13 


Belting.—Hebblethwaite as Sup. 19 
Webb & Sone 7 


Books. 
Berly’s cee sig Directory Sp. 1 


C. Griffin & Co Sup. 12 

E.& F.N. Spon . owe Bup. 15 

Whittaker & Co. ret Sup. 15 
Cabinet Work.—W. M. Foxcroft ... 8 
Castings.—J. & J. Hughes ... ove, 

Phosphor Bronze 10 

St. George’s Iron Works eee 6 
Chemicals. 

G. G. Blackwell ... one 

G. Boor & Co... 
Dynamos.—Andrews & Preece... 6 

Austin & Myers Sup. 


2 
Giilcher Blectric Light P.Co. 15 


Wilson Hartnell ~ Sup. 8 
T. L. Hemming & Co. ... wo 2 
J. H. Holmes & Co. eee Sup. 11 
Johnson & Philli oe ov 1 
Laurence, Scott & Co. Sup. 8 


Newton Elec. Engineering Works Bp.5 


C. A. Parsons & Co. ove Sup. 9 
Roper’s Electrical Eng.Co. ... 14 
Ernest Scott & Mountain i 
Stanley & Davies... 
J. G. Statter & Co. ~ 20 
Woodhouse & Rawson United .. 13 


Ebonite.—Harbur, Rbr. Comb Co. ll 
D. Moseley & Sup. 19 


Electrical and 
Acme Electric Works .. 17 


J.D. F. Andrews & Mo. ... . 6 
Andrews & Preece ove 6 
Appleton, Burbey & Williamson — 16 
Blakey, Emmott & Co. ... ose 6 


Brush Electrical Engineering Co. 12 
Callender’s Bitumen Tel. &c. Co. 15 


Charlesworth, Hall & Co. Bup. 3 
Crompton & Co. ... ove Sup. 20 
Drake & Gorham .. seo 2 
Elliott Bros. Sup. 20 
W. Goolden & Co. ... Sup. 18 


India-Rubber & Works Co. 
Johnson & Philli: 


‘Laurence, Scott & Co. ... Sup. 
London & Lancashire 5 
Moon & Wall... 7 
Paterson & Cooper 

Phipps & Dawson ... 12 


Co. Sup. 9 


Cc. A. 


Julius Sax... a 
Ernest Scott & Mountain at La 
Ronald A. Scott Sup. 4 
Swinburne & Co.. 10 
T.G. Elec. Power & Traction Co. 8 
Telegraph Mfg. Co. eee Sup. 17 


Western Electric Com y Sup. 20 


Woodhouse & Rawson United .. 13 
Light Carbons. 
F. Chamberlain... 6 


Genl. Elec. Oo., Ld. Binewanger) up 10 
Johnson & Phillips 1 
Woodhouse & Rawson United .. 13 


Electric Light Fittings. 


Appleton, ore 16 
Bayley Bros. 8 
Benham & Froud... . 
Dorman & Smith .. ll 
Electrical Accessories Co. Re 
Electric Stores, Ltd. ... 
Faraday & Son ... 12 
Genl. Elec. Co., Ld. (a. Sup 
Miller & Woods Pen 


The Paiste Switch eee Sup. 3 
Poole & White ... Sup. 7 
Rashleigh Phipps & Dawson... 12 
Spagnoletti & Crookes ... Sup. 2 
B. Verity & Sons... ee —_ 12 
Walsall Electrical Co. 

Woodhouse & Rawson United . 13 


Engines for Electric ht. 
sin E. Belliss & 


Browett, Lindley & Co. ... =n 5 
Davey, Paxman & Co. ... — 20 
Greenwood & Batley 

Griffin Gas Engine 


Marshall, Sons & Co. ... 
Ransomes, Sims & Jefferies... 3 
Stockport Gas Engine ... 

Ha: Tyler & Co. 


Wi & Robinson 


Palace Sup. 2 


Elect]. Inst. & Maintenance Co. Sup. 2 


Fibre.—David Moseley & Sons Sup. 19 
@lass.—Genl. Elec. Co.(@. Binswanger) Sup. 10 


Woodhouse & Rawson United ... 13 


Incandescence Lamps. 


Brush Electrical | Engineering bag 12 


Sunbeam Lamp Co 18 
Woodhouse & Rawson United .. 18 
Woodside Electric Co. ... a 
India-Rubber. 
India-Rubber, G. P. & Tel. Wks. Co. = 
D. Moseley & "Sons Sup 
Price, & Co mi 
Stiff & Sons 7 
ph Mfg. Co. 17 
ie & Rawson United .. 18 
Tron Steel.—Turner Bros. ... 6 
H. Willcox & Co. 
Electricians. 
Birmingham Tele. Factory Sup. 14 
m&Co. ove one 
Dorman & Smith =e. 
Elliott Bros. Sup. 20 
Hartmann & Braun ooo 
International Electric Co. ae 
Keys’ Electric Co. eee Sup. 6 
King, Mendham & Co. ... one 


Manufacturing Electricians—Cont. race 
8 


Laurence, Scott& Co. .. 
Bros. 8 
ational Tel h Works Co. oe . 16 
Pilsen Electric oe s 
Richard Fréres ... Sup. 3 
Julius Sax.. 
Telegraph Mfg. Co. ove Sup. 17 


Walsall Electrical Com anil 
Woodhouse & Rawson he 13 


Mica.—F. Wiggins & Sons... 
Motors. 
Cuttriss, Wallis & Co. 7 
Giilcher Electric Light & = Co. 15 
Patent Agents.—H.Gardner .... 8 
J.G. Lorrain Sup. 12 


Pole Finding Paper. 


O. Berend & Co. ... ee > Sup. 12 


Poles.—Joseph Aird (Wrought tron & Steel) 3 


Johnson & Phillips (wood and Iron) 1 


Porcelain Appliances. 


John Dimmock & Co. ... Sup. 8 
Dorman & Smith .. | | 
Genl. Elec. Co., Ld.ca. Biaswanger) Sup. 
Jas. Macintyre &Co. ... 

Taylor, Tunnicliff Co. . 
W. Wood &Co. ... sg 12 
Woodhouse & Rawson United .. 13 


Porous Cells.—J. Stiff & Sons... T 
Power Transmitter. 


Shaw Engineering Co. ... Sup. 19 


Railway Signals.—Saxby & Farmer 12 
Schools, &c.—School of Elec. Eng.... 


Elecl. Standardising, &c., Inst. Sup. 


2 
Screws.—Davis & Timmins 
Stampings.—Harold & Jenkins Sup. 5 
Telegraph Engineers. 


ohnson & Phillips ° 1 
Julius Sax.. ewe 20 
Telegraph Mfg. Co. ove Sup. 17 

Telephones. 
. C. Allsop & Co. -~ 8 
Consol. eM. Co. 
Gent & Co. 
G. A. Nussbaum ... ove 
Universal Telephone Co. ove 8 
Tools, &c.—Chas. & 15 
H. Milnes . 7 
Selig, Sonnenthal & Co. ove 9 
Square Drilling Machine Co. ... 15 
Tubes.—Joseph Aird ,. 3 
A. & J. Stewart & Clydesdale . eee 2 


Tarbines.—F. Nell ... eve 
Type Writer.—The Caligraph Sup. 1 


Wire (Covered). 

Fowler-Waring Cables Co. -18 
W. T. Glover & Co. = 2 
W. T. Henley’s Telg. Works Co. 4 
London — ire Co. Sup. 1 
Telegraph M up. 

United Blectric Wire Co. 6 


Woodhouse & Rawson United .. 


Wire AL Uncovered).—Davia & Timmins 22 


en, Camm & Co. .... 15 
Smith & Co. ... pee 3 
Wood Casings. 


Genl. ‘Co. Lid. (a. 
J.F.&G. Harris .. “6 
Woodhouse & Rawson United .. 18. 


MisceLLaNzous ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, §c., ¥c., appear on Sup. 11 (middle of iit 


CROMPTON & CO., LIMITED, sez sur. 20 


December 25, 1894.) 
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FARADAY & SON’S 


ELECTRIC LIGHT FITTINGS. 
ORIGINAL DESIGNS. LONDON MADE. ° 


: 3, BERNERS STREET, W. 
Telegrams: “Faraday,” London. Telephone No. 3,814. Works: 9 & 10, NEWMAN MEWS. .,, 


INTERLOCKING THE LOCK AND BLOCK. 


SAXBY & FARMER, Railway Signal Contractors hoes” Gaanadeaey Road, KILBURN, LONDON, N.W. 
Manufacturers of Ratiway Stonals, Mech Instruments, and Signal Work of 1443 


DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 


Devote special attention to 
STRAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS. 


i ifs | 

D. P.&Co.’s es are the ‘and Boller. nome D. P. & Co. have been awarded 


DAYEY, PAXMAN & CoO. Engineers, 
Lonpon Orvice: 78 [late 139], QUEEN VICTORIA STREET, E.C. 


THE BRUSH ELECTRICAL ENGINEERING 


LIMITED 


The Managerial and Secretarial Offices of the Company will 
in future be at 


ALBERT BUILDINGS, 49 QUEEN VICTORIA STAEET, E.C. 


The Office of the Chief Engineer will, as heretofore, be at 


112, BELYEDERE ROAD, S.E. 


THE TRADE e ALL GOODS DE- 
ELECTRIC LIGHT FITTING MANUFACTURERS. "SIGNED by our OWN 


CAUTION. ARTISTS and MANU- 
BEWARE of TEMPTING DISCOUNTS, .  FACTURED by us at 
which are IMPOSSIBLE without our NEW WORKS, 
INFERIOR WORKMAN- » 4 STANHOPE ST, 
SHIP or EXORBITANT a 
GROSS COST*%—BOTH EUSTO 


FATAL TO YOUR IN- The LARGEST and 
TERESTS. BEST APPOINTED 
HEAD OFFICES & SHOWROOMS: ART METAL WORKS 


53, BERNERS w. Lowvon” LONDON. 


5 
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SAVING APPLIANCES 


The “DIAMOND” Patent 


THE SIMPLE, EFFECTIVE, DURABLE. 
” 
DIAMOND PRICE. 
~ PATENT No.1. To hold? pint - - ~- each 15s. 
WASTE ” 2. ” ” ” 20s. 
” 3. ” 3 ” 3 ” 25s. 


OIL 


FOR REMOVING 


DIRT, GRIT, METAL FILINGS, 


And every description of impurity from Oil 
which has already been used, so that the same 
Oil may be utilised over and overagain. The 
apparatus is a first-class 
economiser, and has proved 
ra itself in every way successful, 
&3 may be inferred from the Jist 
mi of users given herewith. 


SHOULD BE IN EVERY 


ENGINE ROOM AND BOILER HOUSE 
THROUGHOUT THE WORLD. 


Easy to Clean, Economises the Oil, Cheap to Maintain 
. Saves the Machinery. 


WRITE FOR PRICES. 


USED BY 
Exeter Electric Lighting Co., Ltd. | Johnson & Phillips. 


Taunton do. do. do. Crompton & Co., Ltd. (2) 
PAYS FOR ITSELF Bath do. do. do. | Paterson & Cooper. 
IN A Newcastle do. do. | India-Rubber, Gutta-Percha, &c., 
House-to-House do. do. | Drake & Gorham. [Co., Ltd. 
VERY SHORT Metropolitan Electric do. | Bell’s Asbestos Co., Ltd. 
TIME. §t. James’s and Pall Mall Co., Ltd. | Sharp & Kent. 
| 


Westminster do. do. J. H. Holmes & Co. 


Thomson-Houston do. | Cathcart & Peto. 
Electric Construction Co, Ltd. | J.C. Howell. 
And others too numerous to mention. 


WOODHOUSE RAWSON UNITED, 


LIMITED, 


88, QUEEN VICTORIA ST., LONDON, E.C. 
SHOW ROOMS-—34, CANNON STREET, E.C. ws 


4 


> 
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THE WEYMERSGH ELECTRIC BATTERY 


SYNDICATE, LIMITED. 
C. DE CAPITATL-£20 CH. F. JONES, 
Offices: 2, VICTORIA MANSIONS, 28, VICTORIA 8T., 8.W. | Works: Colwell Road, EAST DULWICH, 8.E. 


Absolute safety in working. No attention required for from 12 to 30 hours. Can be used in places where no other 
Extreme simplicity of manipulation. No skilled attention or technical knowledge necessary. means of producing 
No risk of fire or Ras7 : No smoke; No noise. mechanical power could be employed. 


This battery is at present ch working one of the Blackman Co.’s Electric Motor apt bt AD iy: and is being used for driving an 
electromotor in an electric launch, and for several installations for electric light in private houses. 
All information as to price and other details can be obtained at the Offices of the Syndicate, 2, Victoria Mansions, 28, Victoria Street, 8.W., 
where the Battery can be seen at work every day. on 


ROPER’S. ELECTRICAL ENGINEERING CO. 


TRAFALGAR WORKS, BRADFORD, 


Dynamos. 

Motors. 

Short Arc Lamps. 

Mining Machinery. 
Ship Lighting. 


GOLD MEDAL AWARDED. 


THE WOODSIDE 
INCANDESCENT LAMP. 


2 WATTS PER 
C.P. 
FROM 
200 to 2,000 C.P. 


WOODSIDE ELECTRIC CO. 


KELVIN BRIDGH, GLASGOW. 


Telegraphic Address : “INCANDESCENT, GLASGOW.” . 
PRICES ON APPLICATION. 


ve Lamps were used for Lighting Grand Concert Hall, &c., 
Edinburgh Electrical Exhibition. 
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GULCHER ELECTRIC & POWER 6O., 


Are mow Manufacturing Specially for the Trade, 
BATIERSEA BATTERSEA MOTORS. 
10 Lights... . 25 res. *.,, 
For Catalogue and Particulars apply to the Manager, BATTERSEA FOUNDRY, 8 Sw. 


THE NEW DRILLING MACHINE 


Will bore Square, Hexagon, or any shape of Hole at one operation. 
PRICES AND PARTICULARS FROM 


THE SQUARE DRILLING MACHINE COMPANY, Ltd., 100c, Queen Victoria St., LONDON. 


JOSHPH BOURNE & SOW, 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


h degree of vitrefaction combined with great to and strength. 
wn Stoneware. White hite Stoneware. Brown, Porcelain. Porous 
Birength ona Durability combined, Prise Medal, Paris Electrical Bahibition. 


Special Shapes for Telephone and Raggy Lighting Wires. 


Works: DENBY POTTERY, NEAR DEBBY.: 
London Office: NEW ST. PANCRAS STATION EUSTON ROaD, N.W. 43s 


RAMSDEN, CAMM & CO.. 


BRIGHOUSE. YORESHIRA, 
Bron and Bteel Wire Drawers and Galvanizers. 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 
FRRC2 Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
B, SPECIALITIES :—FINE SIZES OF H.C. COPPER, GERMAN SILYER, &., WIRES. x, 


IMPORTERS OF FINE AND ACCURATE 


AMERICAN TOOLS 


QUIOK SPEED MILLING MACHINES, 
ifs, MICROMETERS FINE TOOLS IN GREAT 
VERNIERS, VARIETY. 
HEAVY POWER 16 Differant Designs. 
- DRILLS. : SEND As. FOR ILLUSTRATED CATALOGUE. 


CHARLES CHURCHILL & Co., Ltd., 


21, CROSS STREBT, FINSBURY, LONDON. 


CALLENDER'S BITUMEN TELEGRAPH & WATERPROOF Co, 


LIMITHDD. 
101, Leadenhall Street, LONDON,  elegrams: “OALLENDER, LONDON.” Telephone, No, 4,485, 
Oldham Place, Renshaw Street, LIVERPOOL, and Cannon Passage, BIRMINGHAM, 
Works: ERITH, KENT. Telegrams: “CALLENDER, PICARDY.” Telephone, 8,411. 
| UNDERGROUND MAINS 
LAID. COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES 
FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 
Concentric Cables—-ARMOURED—Metal Sheathed. 
AHRIAL CABLES. 


a 

aid 


Messrs. 


4 


AND 


- 


Beg to announce that they have ‘ae 


To Larger and more Commodious 


Premises, 


92, QUEEN VICTORIA 


To which Address all Communleations 
should be made. 


- Offices & Warehouse: 92, QUEEN VICTORIA STREET. 


Works HORSELYDOWN. 


1891. 
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THE ACME WORKS 


‘Telephone No. 7,629. (FRANCIS TEAGUE, Manager); | 


MANUFACTURING ELECTRIC & TELEGRAPH. ENGINEERS, 


Contractors to H.M. War Office, Admiralty, G.P.0., London County Connell, %, 


MANUFACTURERS OF. 


PATENT ELECTRICITY METER 


Direct in B.T. Units. No Constants or 


NEW COMBINED AYRTON & PERRY MAGNIFYING SPRING 
VOLT AND AMPERE METERS 


(Made to read up to 1,000 Yolts and 1,000 Amperes). 


AYRTON & PERRY'S WN — PATENT TWISTED STRIP AMPERE & VOLT METERS 


EACH INSTRUMENT IS TESTED © 
BY THE INVENTORS 
AND BEARS THEIR CERTIFICATE 
OF ACCURACY. 


pewen & Perry’ Ss s Combined Volt & Am Spring Ammeter, Direct Reading. 


Meter. 
on one dial with one pers ; 


Cockburn’s Patent Quick Break Lock Switches, Main Switchboards. 
; Cockburn’s Patent Cut-Outs and Reliable Safety Fuses. ‘1 


ELECTRICAL ACCESSORIES. 
Works & Offices: FERDINAND STREET, CHALK FARM, N. W. 
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VICTORIA STREET, LONDON, S.W., 
‘Aldi CLASSES: OF VULCANIZED AND PURE INDIA-RUBBER WIRES AND CABLES, 


Sole Manufacturers of 


CABLES, 


UNDER THE COMPANY’S PATENTS, 
FOR TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, 


TRANSMISSION OF POWER 
And Underground Installations of every kind. 


| SPECIAL’ AN TI- CABLES. 


UNAFFECTED BY HEAT, “Bae 
MECHANICAL STRENGTH CHEMICAL WORKS’ 
HIGH INSULATION, ise. FACTORIES, MINES, 


GOLD MEDAL. PARIS EXHIBITION. 


REFERENCES AND PARTICULARS "ON. APPLIGATION. 
Works: NORTH WOOLWICH, E. 


LAMP 


LIMITED, 


INERINGE 


biver wep, ‘ SILVER MEDAL, 


Newcastle Exhibition, PARIS EXHIBITION, 


1887. isso. 


SOLE MAKERS OF PRICES AND PARTICULARS 


INCANDESCENT Telegraphic Addresses : 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. [December 25, 1801. 
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SCOTT 


LIMITED, 


Glectrical & General Gugineers Brass Fonnders, 


NE WCASTLE-ON-TEN E. 


Offices. Telegraphic Addresses, _ Offices. Télegraphic 


LONDON : 100c, Queen Victoria Street, E.C. “ Potential, London.” 
LIVERPOOL: i, Tower Buildings. : GLASGOW : 7, Bo:hwell Street. “ Esco, Glasgow.” 
MANCHESTER : 2%, Victoria Buildings. “ Ampere, Manchester.” | NEWCASTLE-ON-TYNE, Close Works, “ Esco, Newcastle-on tyne.” J 


HUDDERSFIELD: Lancaster Yd., Cloth Hall St. “Dynamo, Huddersfisid.” OHANNESBURG, South Africa. naive, 


ELECTRIC LIGHTING. 


SOLE MANUFACTURERS OF 


TYNE DYNAMOS 


FOR ARC OR INCANDESCENT LIGHTING IN MILLS, 
FACTORIES, WAREHOUSES, &c. 


TYNE ALTERNATING DYNAMOS. 


Syecial Dynamos for Depositing Copper on 
Printing Rollers. 


_ TYNE ARC LAMPS AND TRANSFORMERS: . 


COMPLETE INSTALLATIONS ERECTED IN ALL 
PARTS OF THE GLOBE. 


Price Lists and Estimates given on Application, 


<j’ References given to Mills and Factories who have adop‘ed 
x our system of lighting on application, 


NIE: 


COMBINED VERTICAL ENGINE 


ID DW x IM 
POR SHIP LIGHTING OR WHERE SPACE IS LIMITED. 


THE MOST COMPACT, RELIABLE 4ND EFFICIENT COMBINED 
ELECTRIC LIGHT PLANT IN THE MARKET. _ 


TRIPLE EXPANSION 
INVERTED CYLINDER 


MILL ENGINES. 
economy 
in” consumption 
of coal. 


Erass Castings 
and 
Finished Brass 
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HYDE, near MANCHESTER: | 


[December 25, 1804, 


(ESTABLISHED 1855), 


ees ENGINEER AND ELECTRIC LIGHT CONTRACTOR, 


“8'RIDGMOUNT STREET STORE STREET, LONDON, W.C. 


om _ SPECIALITIES. —Electric Bells, Burglar Alarms, Patent Automatic Fire Alarms, 
Watchmen’s: Clocks, Water Gauges, Electric Indicator and Light for Carriages, Billiard 
Markers,"Gas*Lighters, Lightning Conductors, Telephones, Automatic Call Bells for 
Fire. “General Electric Lighting. 


_ ESTIMATES FREE ON APPLICATION. 


DYNAMOS AND MOTORS. 


FOR ALL PURPOSES. 
Great Solidity in Construction . 


High Insulation | 


For LIstTs. 


break down! 


SWITCHES AND 


THE I BEST IN. THE MARKET 


wRITE FOR sts. 


Works:-MILLWALL, E. i 4602 


THE “EXCELSIOR IRONCLAD DYNAMO. 


BI-POLAR DYNAM 
~ FOR LARGE CURRENTS. | 

NO SPARKING. 

POSITION OF BRUSHES. 


— 


MOTORS FOR PUMPING, HAULING, 


STANLEY & DAVIES, 


STREET IRON WORKS, 


WROUGHT DYNAMO AND ENGINE COMBINED. - 


COMPACT, LIGHT, HIGH EFICIENCY. au 
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~ BRASS, GUN METAL, 
PHOSPHOR BRONZE 


INGOTS, 
PHOSPHOR TIN, 


‘ab HUGHES. \ 


ALBION METAI; WORKS, BELL PRESSES CEILING ROSES, 
_ woopcock STREET, SWITCHES FUSES. 


“pIRM INGHAM. CUT-OUTS LAMP-HOLDERS. 


telegrams “Bronze: Karthenware Appliances for’ Blecti 


ELECTRICAL AND GENERAL ENGINEERS, NEW JOHN STREET WEST, BIRMINGHAM 


Iastrated Price Lists on applicati n. "agers Pi not-already: represented. 


The only machtue in the market giving off vatious pressures at the game time in different directions, consequently the only perfect plating ¢ynamo yet made. 


MANUFACTURERS OF DYNAMOS AND MOTORS, 
FOR-ELEGTRIG LIGHTING ELECTROPLATING ELECTROTYPING GOPPER REFINING, CHARGING STORAGE CELLS,  ANSMISSION OF POWER, &e. 


for London Office: 
GINE, LONDON.” 


{74 


Telephone No. 6648. 


WORKS GAINSBOROUGH 


oS 
wm 


ANNIA IRON 


SSVIOCHSIH’ dO SUAMOLOVAONVN 


‘SNOILYTTIVISNI LHDIT 
YOL ATTIVIONdS SANIONT 


BRIT 
GAINSBORO’” 


Tondon Offices 


, Show Rooms and Stores MARSHALL'S; BUILDINGS,’ 19, FARRIRGDOK ROAD, B.C... | 


Tel 


‘NOILVOIIddV NO Saud HLIM ‘SANDOWWLVI GALVYLSNTI 


Improved High Speed Vertical Engine with Moore’s Patent 
’ Crankshaft Governor and Balanced Slide Valve. 


MARSHALL 
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FULL SIZE AND KEPT IN STOCK. 
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SCALE TO 3 VOLTS, GRADUATEDIN TENTHS. 


OUTPUT | Difference of | No. of | 4. Bedding | fer 
Bize.| _ IN Potentials |60 Watt) Horse | PRICE.) Rails and 

WATTS. in Volts. | Lamps. Power. on 

£ Z2e;8 

18 690} 30to 60} 10 /1,800)7 1 20 110 0 
258 900| 40to 70) 15 /1,750) 24 20/;210 
8S} 1,200} 50to 20 | 1,700 2 28 210/38 0 
4 2,100} 50to110; 35 | 1,600 34 88 30;810 
5 S|} 8,000} 50 | 1,520 5 44 35/40 
6 S|} 4,500] 60to110| 75 | 1,480 7% 55 815 | 410 
7 S| 6,000| 60to120/ 100 | 1,360; 10 65 46/60 
8 S| 9.000/ 60to 120} 150 1,260; 15 85 56 0 
9 12,000} 60to 120} 200 | 1,180} 20 105 60;60 
948] 15,00%| 80 to 250 | 1,100} 25 | 120| — 
10 S| 18,000 | 80 to 300 |1,020| 30 | 8 0 | — 
21,000} 80 tc 180/ 350 | 1,000] 35 155 9 0 
118 24,000 80 to 180| 400 900; 40 175 | 10 0 
12 80,000 | 190 to 200/| 500 800; 50 200 | 12 0 


These prices refer to Compound, Series or Shunt Machines wound to 
a difference of potentials between the limits given. For those of higher 
or lower potentials, an additional charge will be made and special 
quotations submitted. 


SERIES DYNAMOS for ARC LIGHTING wound for 10, 15, or 20 Amperes, 
of Potentials above those given, up to 1,000 Volts. 


For the same output, price 15 per cent. over above prices. 


Coren, PHCENIX DIRECT CURRENT DYNAMOS. 


“<p” TYPE. SLOW SPEED. 


PATERSON 


LONDON, N.E., 

Wiakers of 9,000 | 65to110| 150 | 750 | 18 | 110 | 6 6 

~-BLRCTRIC LiGH 18000 | 110| soo | | 30 | 170 | 8 

10 

OF EVERY DESCRIPTION. 10D} 86,000 |110to125| 600 | 500 | 60 | 290 | 129 0 

WRITH FOR PRICE LISTS’ 
 @elephone No. 5422. ESTABLISHED 1870. Telegrams: “Flexible, London.” 


SILVER MEDAL INTERNATIONAL ELECTRIC EXHIBITION. 1882. 


PHILLIPS BROTHERS, 
Glectricians, 
OFFICES AND WORKS: THE LEA TELEGRAPH WORKS, HACKNEY WICK, LONDON €E. 


MANUFACTURERS OF CABLES, WIRES, &c, TO ANY SPECIFICATION. 
MULTIPLE CABLES, AERIAL AND SUBTERRANEAN. 


Gutta-Percha, India-Rubber, and Compound Wires of every description for Telephone and Electric Bell Work. 


FANCY BRAIDED WIRES OF EVERY DESORIPTION. 
COTTON AND SILK OOVERED WIRES FOR DYNAMO MAOHINES, MAGNETS, &e., &@. iy 


FIARTIMANIN & BRAUVUWN’S 
POCKET 


YVOLT-METER 


FOR TESTING ACCUMULATORS. 


{TWO-THIRDS FULL SIZE. 61, FORE STREET, LONDON, E.c. MOOTHG OR DISCHARGING. 


4542 ONE QUARTER FULL SIZE, 
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THE INDIA RUBBER, GUTTA PERCHA AND 


TELEGRAPH WORKS 


| 

tet cal Engineers ‘aud India Rubber and Gutta 
Percha Manufacturers. 


MANUFACTURERS 


CABLES, WIRES, INSTRUMENTS, INSULATORS, DYNAMO 
MACHINES, MOTORS, ARC LAMPS & FITTINGS, BATTERIES, 
CARBONS, TORPEDO APPARATUS. 


SPEOIALITY,—Underground Electric Light System for High and Low Tension, The only system which 
~ has given complete satisfaction. 
CONTRACTS entered into for the ERECTION and EQUIPMENT of CENTRAL LIGHTING STATIONS, the LIGHTING of SHIPS, 
FACTORIES, HOUSES, and the supply of COMPLETE PLANT for ELECTRICAL TRACTION and- TRANSMISSION of POWER. 


VULCANISED INDIA RUBBER. 


HOSE, DRIVING BANDS, STEAM PACKING, WATERPROOF GARMENTS and 
FABRICS, SHOE SOLES, MATS, VALVES, BRAKE BLOCKS, WHEEL TYRES 
for CABS, CARRIAGES, BICYCLES, &. SHEET, WASHERS, BUFFERS, 
SPRINGS, TUBING, SOLID CORD, FOOTBALL eer LAWN TENNIS 
BALLS, MOULDED GOODS to any Pattern. 


EBONITE. 


mOoT AFFECTED BY YWINEGAR OR HYDROCHLORIC OR ACE7TZIC- ACID. 


SPECIALITIES IN EBONITE FOR CHEMICAL WORKS. 


INSULATORS, BATTERY CELLS, SPEAKING TUBES, SHEET and ROD, 
SURGICAL APPLIANCES, PHOTOGRAPHIC ARTICLES, SCREW 
STOPPERS, PUMPS. 


GUTTA PERCHA. 


BELTING, BUCKETS, BOSSES for FLAX SPINNING, 
SHEET, and TISSUE. 


ESTIMATES AND PRICE LISTS ON APPLICATION. 


HEAD OFFICES. WAREHOUSES. 


106, CANNON ST., LONDON, E.C. 100 70 104, CANNON ST., LONDON, 


BRANCHES. 
MANCHESTER. 4, Fountain Street. DUBLIN 
LIVERPOOL 54, Castle Street. , 
GLASGOW. 8, Buchanan Street. 
BRADFORD, YORKSHIRE ........ 35, Kirkgate. 
SHEFFIELD 64a, High Street. Pierhead Chambers, Bute Docks. 
BIRMINGHAM Corporation Street. NEWCASTLE-ON-TYNE.. 6, Neville Street. 
BELFAST 33, High Street. NORTH SHIELDS 


WORKS, 
SIL VERTOWN, ESSEX. PERSAN-BEAUMONT, FRANCE. 


TELEGRAPH ADDRESSES. ~ 


HEAD OFFICE—“ Silv. London.” Silvertown, “ Graysilver, ver, London.” 
BRANCHES—“ Silvergray ” by Name of Town). WwoRKs— {> ersan- Beaumont, India, Beanmont-sur-Oise.” 


Printed by E, Kmeurt, 18 and 19, Middle Street, E.C., and Published by the Proprietors, H. ALasastzx, GaTzHouse & Co., at 22, Paternoster Row London. 
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